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FOUR-CYLINDER DE GLEHN COMPOUND LOCOMOTIVE 





4-4-2-TYPE. 


PARIS-ORLEANS RAILWAY OF FRANCE. 





WITH AN INSET. 





There is now running on the Pennsylvania Railroad a 4-4-2- 
type, De Glehn compound locomotive, built especially for that 
road at the Belfort works of the Société Alsacienne de Uon- 
struction Mechaniques. . This locomotive was ordered by the 
Pennsylvania in order to make an experimental study of the 
‘ype which has made such remarkable records abroad and has 
boon adopted as standard construction by all the leading rail- 
iys of France. As large a locomotive of this type as could be 
© ‘ained was desired and as there was insufficient time before 
the opening of the St. Louis World’s Fair for a special design 
to be prepared, the locomotive was built from the drawings of 
heaviest De Glehn passenger engines, those running on the 
P>ris-Orleans railway. 

hrough the courtesy of M. Solacroup of the Paris-Orleans 
' way and M. A. G. De Glehn, of the Société Alsacienne de 
struction Mechaniques, general drawings of this engine are 
Pp: sented in this journal. While the illustrations show the 
is-Orleans locomotive, they also indicate the construction, 

the exception of a few relatively unimportant details, 
o! he Pennslyvania locomotive. A somewhat smaller design, 


S 


‘way of France, is now in service on the Great Western 
Ro’ way, in England. 


~ 
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This locomotive is unique in representing a continuous and 
systematic development of the four-cylinder compound on the 
divided and balanced principle, which Mr. De Glehn began in 
1885. It has steadily increased in favor, and is unquestionably 
the most advanced type of locomotive in use in Europe, yet 
there is not a single patent on any part of its construction. 

Very little that is new can be said about the De Glehn com- 
pound at the present time. Articles by Messrs. De Glehn and 
Herdner, in this journal, in September and December, 1902, and 
January and December, 1903, clearly state the principles 
involved. This design was not developed with special reference 
to fuel economy aione, but this was an incidental advantage 
sought. The object was to obtain the utmost possible capacity 
within a limited weight. 

For a locomotive weighing 65 tons, to haul in regular, 
everyday work, 370 tons behind the tender, a distance of 
184 miles; from Paris to Calais, in three hours and ten 
minutes, with one intermediate stop, and do this on a 
coal consumption of 384% pounds per mile, is one result ob- 
tained by this system. In this run there is a fifteen-mile hill 
of one-half of one per cent., and 23 miles of one-third of one 
per cent. There are four other hills of nearly one per cent., 
one of which is seven miles long. Under these conditions on 
the Northern Railway of France, with a locomotive lighter than 
the one herewith illustrated, a steady speed of fifty-six miles 
an hour is maintained, on the one-half per cent. grades and: 
1,500 horse-power sustained. The maximum speed in this run 
is never allowed to exceed seventy-five miles per hour. It 
would be difficult for American railroads to match this work 
with a locomotive of this weight. 


Word has just been received that one of the Paris-Orleans 
engines, which is exactly like the one illustrated, has just 
indicated 1,900 horse-power, at 70 miles per hour, with 350 tons 
behind the tender, the drawbar pull at that speed being 7,350 
pounds. It must be remembered that this engine weighs only 
80 tons. Mr. Sauvage in his recent paper before the Institution 
of Mechanical Engineers of England stated that one of the 
Paris-Orleans engines hauled 350 tons (behind the tender) for 
200 miles at an average speed of 55 miles per hour, and for 73 
miles the average speed was 63 miles per hour. F#rom in- 
dicator diagrams the effective power was from 1,200 to 1,800 
horse-power, the water consumption being not more than 24 
pounds per indicated horse power per hour, as an average 
from a number of experiments. The boiler evaporated 7.7 
pounds of water per pound of coal. 

The essential principles of this type are: 1. Four cylinders, 
the low pressure between the frames and underneath the smoke 
box, being coupled to the leading crank axle; the high pressure 
being outside the frames and further back, coupled to the rear 
driving wheels, thus dividing the stresses of the cylinders 
upon the axles and the cylinders upon the frames and balanc- 
ing the reciprocating parts. 2. Each cylinder has its own valve 
and valve gear, the high and low pressure valves being con- 
nected to separate reversing screws, which, however, may be 
coupled together in their operation from the cab. This renders 
it possible to change the ratio of expansion between the cylin- 
ders and it also divides the work which each valve gear has 
to perform. 3. A starting valve admits boiler steam to the low 
pressure cylinders and opens the high pressure exhaust to the 
atmosphere. This is controlled from the cab and makes it 
possible to use either high or low pressure cylinders alone in 
case of a break-down, in addition to the function of increasing 
the starting power of the engine. 

The remarkably fine set of drawings reproduced in the inset 
accompanying this issue must be allowed to speak for themselves, 
and they are well worthy of careful study. In reproducing the 
drawings the metric system units are retained as it is undesir- 
able to attempt to translate them. Attention is called to the 
Walshaert valve gear, with two eccentrics on the crank axle for 
the inside cylinders and return cranks for the outside cylinders. 
The plate frame construction is exceedingly interesting in the 
depth of the plate at the driving boxes and its reinforcement 
at this point. The depth here is nearly 35 in. 


The bracing of this frame is remarkable. The bracing 
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occurs at the bumper, at the low pressure cylinders, a box 
ca..-ag at the high pressure cylinders, between the driving 
wheels, in front of th? fire box and at the draw casting. Most 
of these braces are very deep and they will permit no weaving 
or twisting of the frames. This frame construction is flexible 
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HIGH-PRESSURE MOTION. 


Motions, DE GLEHN 4-CYLINDER COMPOUND LOCOMOTIVE.—PARIS-ORLEANS RAILWAY. 
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horizontally, very stiff vertically, and frames seem to be very 
free from breakage in France. 

The boiler is long and is not packed full of tubes; the tubes, 
139 in number, are 14 ft. 5 in. long and of the Serve ribbed 
type of 29-16 in. inside diameter. The tube spacing provides 
plenty of room around the group for circulation of water be 
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tween the tubes and the shell. This is shown in one of the 
sectional drawings. The grate has a sharp slope and is narrow. 
It is designed for coal which is rather better than ours, and 
for American conditions a wide fire box would be exceedingly 
desirable. 

The smoke box is perfectly clear of obstructions. It has no 
steam pipes or diaphragm, the stack, which is 20% in. at the 
top and 17% in. at the bottom and 2 ft. 8% in. high, is extenaed 
downward into the smoke zox, with a flaring base. The ex- 
haust nozzle is high and fitted with a variable exhaust attach- 
ment; as used in France this device is invaluable. The stack 
has a plate cover, which is a great protection to the fire box 
and tubes when closed. 

In this particular locomotive the low pressure cylinders de- 
velop somewhat less than half the total amount of work and 
the crank axle is therefore relieved of that proportion of the 
work which it would have to do if all four cylinders were 
coupled to the same axle. 

The reciprocating parts are very light. The crossheads 
weigh 238 pounds each; the high pressure piston, 100 pounds; 
the low pressure piston, 242 pounds; the high pressure main 
rod, 278 pounds; low pressure main rod, 425 pounds. 

An examination of this locomotive is convincing of two 
things: First, that the design, as a whole and in every specific 
detail, has been carefully and systematically studied and, 
second, that the operation of such an engine must be care- 
fully looked after. The fact is that American roads are not 
up to the handling of locomotives like this. Instead of con- 
demning the design this is one of its strongest recommenda- 
tions, indicating, as it does, how far foreigners are in advance 
of us in the handling of locomotives on the road. The work 
which the French engineman gets out of light locomotives is 
also an important study for our roads. 

American railroad men, on examining these drawings, are 
sure to express their impressions in the word “complicated.” 
There is no question of the fact that in order to get more 
work out of the weight allowed for locomotives more compli- 
cation than that of current American practice is absolutely 
necessary. In order to secure the necessary results, under 
present conditions of train operation, it is necessary that 
methods of treating locomotive running repairs should be 
radically improved, even for present simple methods of con- 
struction. If our ordinary locomotives are to give satisfactory 
service, they must be properly maintained and methods which 
are really adequate for the proper maintenance of ordinary 
two cylinder, single expansion locomotive will be sufficient for 
taking care of more complicated machines. The trouble is 
that maintenance methods now are known to be grievously 
at fault, and must be improved irrespective of improvements in 
the locomotive itself. 

There is nothing about a railroad train as complicated as the 
air brake. We must have the air brake and must mainiain it 
for what it will do. If by complicating the locomotive, more 
work can be had per ton of weight, the complication is justified 
exactly as it has been in marine and stationary practice. The 
value of the complication in this particular locomotive wil! 
soon be ascertained on the testing plant at St. Louis. 


GENERAL DIMENSIONS, DE GLEHN COMPOUND. 


PARIS ORLEANS AND PENNSYLVANIA RAILROADS. 


Welt VI WOO a oc 5 oo soe ne cae ees Heese 79,500 fhe. 
oo SEO COC eT ET CRE OTT TCT CT re reer re 46,500 It 
Me POOP CE CEE P TEE EC rE re 34,000 Ibs. 
see TO IS 8 ok 500 eee cstewecneweseeuveuee 160,000 !b 
ND os. c's Oelae Neo 88 ae ba SSRN ee eee eee 132,500 ib 

ee!) aa re tre re a rr 7 ft. % 
I ne al al 'enpia lai Bia meg ew ame Te Aw lar araTe RTS ae 7 ft, 6% 
NE IE ik 504455 600s SBN ORFEEEE RE CRORE ED SEES 28 ft. 6% 
EES eT Pe ere TTT eT eee EE Pee 20 ft. 6 
Total, GHGING GN TENGE? .. oa ccccccnccctncseccesecncess 59 ft. 5 

Driving CY re rere TT Tree Pe eer re ee 6 ft. 8 3-16 

Truck wheels, RIN ACRONIS) ERED PEE 3 ft. 113-16 ins. 

Trailing wheels, ME = 550.65. 4.ckte eee hes ae ceea omen 5 ft. 11-16 0. 

Cylinders—Diameter..High-pressure, 14 3-16 ins.; low-pressure, 25°. \* 
SIN bia diataia nie weed 6a 36 66 Wels 6 444-45 ROO REE 25 3-1 

Boller, straight top—Diamioter ..... ccc cccccccsersccces 4 ft. 11% 1X5. 
PONE PG Nis 6 aia Sree GETS EES OSS AED OD CWE Re eS 227 'ds. 

Tubes, Serve, ribbed—lInside diameter..............00eeeee 29-16 ins 
PPro ey Sart Tee a eee ee ee Ce ee 14 ft. 51 is. 

Sieatine: GUPOAGO—TMOOS ano. 6.0.656 6 6.6 hve Case a hed ess hanes 2,435.7 =. ft. 
EEL PE rr er Terre es ee rT ee 181. - it. 
| I er ear are rer rae Pe me 2,616.8 ft. 

Se eee ne erm Mr ne re ey ee 3.9 24. ft. 


Capacity of tender.. ioyesanies Water, 5, 500 gals.; coal, 22,00 9S. 


Jung, 1904. 


LGR SINKS bicca Gere Sed Cone @ssaeeed comadeatees 42 ft. 8% ins. 
FE fe Pee rT ree ce ee ree eee ee 28 ft. 3% ins. 
Length from pilot to tender coupler................000. 70 ft. 11% ins. 
W Bee MEI ak o.600.4 6 ce Gi conse Gas isiescebueest bau ean 9 ft. 9% ins. 
Ficisie we eee Oe UNION. 6 6 vcd creae de dacesseewens 8 ft. 10 5-16 ins. 
yl”: a TT Tee ee eee eT Tee 10 ft. 

,  < IRARSRRR Se er eer er rrr earns 4 ft. % in 

Thickness of plates (sides, crown and back)..........eeeeee8- 5g in. 
TUNG Pe, CNN (OD. ok rc oooh ieee cesvesisssvaiesscnes 1 5-16 ins. 
VOIVO BOE voce c breech eee cece dec eebsccesereresretetas Walschaert’s 


Steam ports: 

High-pressure, 144% x 1% ins.; 
Exhaust ports: 

High-pressure, 14% x 3% ins.; low-pressure, 20%4 x 3% ins. 

BriGehe's dsc cceewtades High-pressure, % in.; low-pressure, 1 1-32 in. 
Eccentric throw... .High-pressure, 7 15-32 ins.; low-pressure, 9 1-16 in. 
Valve travel, maximum: 
High-pressure, 514 ins. ; 


low-pressure, 20% x 21-16 ins. 


low-pressure, 5 9-16 ins. 
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CE ce cS Re ee ch di dcwdcd dsc aedeneed High and low, 11-16 ins. 
Lead, full forward gear: 


High-pressure, 5-16 in.; low-pressure, 9-32 in. 
RATIOS, DE GLEHN FOUR-CYLINDER BALANCED COMPOUND. 


Maximum tractive force, operating simple (Ibs.).............- 18,270 
Maximum tractive force, operating compound (lbs.)..........- 19,527 
Volume of two high-pressure cylinders (cu. ft.)...........-+: 4.61 
Ratio total heating surface to volume high-pressure cylinders... .559.24 
Ratio low-pressure to high-pressure cylinder volumes......... 2.77 
Tractive weight to total heating surface...............00ee05 30.85 
Tractive weight to tractive effort, compound.................+. 4.07 
Tractive weight to tractive effort, simple..............+0eee005 4.35 
Tractive effort to heating surface, compound...............+- 7.58 
ee eS eee rr ere 77.16 
Heating surface to tractive effort, compound... v.............-. 13.19% 
Fetes Wels te Gelel DOMtIe GUPTNOO... 6c c ccc cr cccccceesccen .09 
Tractive effort X driving-wheel diameter to heating surface... ..609.95 





BIG LOCOMOTIVES OVERLOADING AND LOCOMO- 
TIVE FAILURES. 


In order to ascertain the attitude toward and the apprecia- 
tion of the position of the big locomotive, five questions were 
addressed to a number of leading railroad officials as follows: 

1. Are big locomotives satisfactory? 


2. Are locomotive failures increasing as the size of locomo- 
tives increases ? 


3. If so, is it due to the fact that the locomotives are big, 
or to overloading ? 


4. Stated generally, is it not good policy to load engines 
lightly enough to get an average speed of, say, about 15 miles 
an hour when business is heavy and to load them heavily 
when business is light? 


5. Given a distance of, say, 6 miles between side tracks, is 
not the capacity of the road limited by the time required for 
the slowest train to make this distance ? 


The replies constitute a remarkable reflection of opinions 
from some of the best operating men in the country. What 
these men say on any subject will be eagerly read, but their 
comments on the increasing size of locomotives and its effect 
on questions of operation and maintenance must be considered 
as specially significant of the necessity for proper design, oper- 
ation and adequate facilities for maintenance of big locomo- 
tives. 


DELAWARE, LACKAWANNA & WESTERN RAILROAD. 


1. Our experience with such locomotives, being the standard 
consolidation freight engines we are using and which we have been 
buying for several years, is, I think I may say, entirely satisfac- 
tory. We are so well satisfied with these that we are buying more 
each year to take the place of the lighter engines we are retiring 
from service. 

2. Our experience does not show that locomotive failures are 
increasing as result of the larger power we are using. I think 
probably during the last three years locomotive failures have in- 
creased in number, as compared with the similar period immedi- 
ately preceding, but my view of this is that the abnormally large 
tonnage handled, with the general shortage of power, has required 
the railroads to run their locomotives harder and with less atten- 
tion in shops and round-houses than previously, and as a result of 


trying to get increased mileage out of them in this way failures on 
the road have appreciably increased. 

3. |! is quite possible, too, that the desire of the transportation 
department to get as much service out of the locomotives when on 
the 1 


x as possible has led to their being overloaded at times, and 
course, is bound to result in more failures. 


4. “onerally speaking, I should say that it is not good policy to 


this, « 


load «ogines to an extent that results in their dragging along over 
the rood, making a low rate of speed and getting in the way of 
other ‘rains. As a result of our practice in this regard we feel 
that | is better to give a fair load and one that will enable slow 
freigh ‘rains to make 15 to 18 miles an hour running between 
static and thus get them over the road in good time. More ser- 
vice con be gotten out of engines and crews both in this way than 
by los ‘ng the engines to the very last limit. Especially is this 
(rue om lines having as heavy traffic as ours. 

5. hink, without question, the capacity of the railroad is 
~ "9 @ great extent by the time required by the slowest trains 
0 Make 


distances between the passing points along the line. 
W. H, TRUESDALE, President, 





SEABOARD Air LINE RAILWAY. 


1. I believe there is great economy in the use of heavy engines. 
The maximum economic weight of the engine used must, however, 
be adjusted to the conditions under which traffic is moved. I do 
not believe it would be economy to use in road service as big an 
engine as could be economically used on mountain grades. 

2. Engine failures have increased with increase in size of en- 
gines. I do not know whether the ratio of increase in engine 
failures agrees with the ratio of increase in weight. 


3. I believe the increase in failures with big engines is due to 
overloading and increased steam pressure carried, in comparison 
with pressure formerly carried by engines of less capacity. 


4. It is economic, and therefore good policy, not to load heavy 
engines in excess of their efficient rating. This must be determined 
by traffic conditions. When the movement of business is heavy 
a larger tonnage can be successfully moved by reducing the engine 
rating measurably. When traffic is light engines can be loaded 
economically up to the limit of their efficient rating. 


5. The capacity of a railroad is limited by the time consumed by 
the slowest train moving between stations. 
J. M. Barr, President. 


NORFOLK & WESTERN RAILWAY COMPANY. 


1. The larger engines now in use are not only satisfactory but, in 
my opinion, have proven to be an absolute necessity, because the 
vastly increased traffic would have been congested to a greater ex- 
tent but for the increased train load and relatively decreased train 
mileage effected by increased capacity of engines. 

2. The increased size of locomotives has increased the number of 
engine failures, but I do not think that the increase has been out of 
proportion to what should have been anticipated under the new con- 
ditions brought about thereby, and that when railways have ad- 
justed their methods and facilities to the new conditions requiring 
time and the expenditure of money the failures will not show a rela- 
tive increase. The increased failures are also due to the improved 
method of loading engines up to their capacity from the beginning 
to the end of runs, over the minimum as well as the maximum 
grades, which has been effected by a more perfect system of helper 
and pusher service, and practiced to a greater extent since the intro- 
duction of the big engines, whereas engines formerly were fully 
loaded only on mountain grades, and hence were very lightly loaded 
over the greater distance run. 


3. The increased failures are due to new conditions referred to in 
answer to question 2. 


4. In my opinion, engines should be loaded up to their effective 
rating, which is a load with which they can make maximum speed 
with class of freight hauled, while under way. 

5. In my opinion, the necessity for passing sidings is determined 
by the time between terminals, hence on a train basis the capacity 
of a road is limited by the time consumed, and not by the distance, 
between side tracks. 

I. E. JOHNSON, President. 


3UFFALO, Rocuester & PrITTsBURGH RAILWAY COMPANY. 


1. As big locomotives are termed to-day weighing anywhere from 
230,000 to 300,000 Ibs., we have none of these which could be con- 
sidered as our engines weigh only about 180,000 lbs. in working 
order. If you assume to call these big engines, our records show 
them to be very economical. They not only make their mileage, but 
the cost to operate them per mile is low. Comparing these engines 
with the lighter or smaller type of engines, we find the cost for re- 
pairs, coal and water consumed, are approximately proportional to 
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their hauling power. The oil, wages, and various supplies cost per 
mile is slightly greater for the larger engines than for the smaller 
ones. 

2. Our experience and records show that we have no more fail- 

‘ures with these engines than with the smaller ones.° 

8. In our opinion it is a good policy to load engines light enough 
to make an average speed of fifteen miles per hour when business is 
heavy. 

4, Given a distance of, say, six miles between side tracks, we 
have but one or two places of this kind, and do not think it a good 
policy to run trains so slow as to delay other traffic on the line. In 
our opinion, it is very bad policy to load engines down to such an 
extent as will cause them to stall or make very slow speed. It de- 
prives the railroad company of their use and keeps the men on duty 
too long a time so that at the latter end of their trips they are tired, 
naturally indifferent to all surroundings as well as to their own 
lives. ¢ 

A. G. YATES, President. 


THe WABASH RAILROAD COMPANY. 


I am sorry I have not the time to go into the several questions 
you ask thoroughly and answer them at length and in detail. As I 
have not the time to do this I am practically confined to a categori- 
eal reply: 

1. This question is rather indefinite and a good deal like the ques- 
tion, “What is the size of a lump of chalk?” I presume. however, 
you refer to the very large locomotives of from 180,000 to 200,000 
Ibs. on drivers. I have not been an advocate of the very large en- 
gine, the reasons for which are numerous, among the most important 
being: 

First: The large increase in the cost of car repairs due to hand- 
ling very large trains. There is such a large percentage of old and 
light cars still in service that it is difficult to make up a train 
of general traffic without having several such cars in it, and with 
large engines these cars are apt to cause trouble. Even with trains 
of modern cars the damage to the draft timbers and rigging in the 
starting and stopping of these trains is considerable. 

Second: The track and maintenance repairs are very largely in- 
creased by the running of unusually heavy engines. The saving of 
a few cents per ton mile in wages of trainmen can very easily be 
offset by increased cost of track maintenance and car repairs. 

2. Are locomotive failures increasing as the size of locomotives 
increases? I will not say that locomotive failures increase as the 
size of the locomotives increases, but the expense of maintaining 
and repairing locomotives is, of course, much greater for large than 
for small engines. 

3. If so, is it due to the fact that locomotives are big or to over- 
loading? Repairs of locomotives ordinarily are due to the use made 
of them. If they were not used at all it would cost no more to keep 


up a big engine than a small one, and therefore the trains they haul © 


and the speed at which they are run and the shocks received due to 
heavy trains are the principal elements of repairs and, of course. 
the effect of these elements is practically proportionate to the size 
of the locomotives. The element of loading is, of course, a great 
factor in repairs. as an overloaded engine, like an overloaded man, is 
bound to break down in some part much sooner than it would if 
the work done was well within the limits of the power of the loco- 
motive or of the man. 

4. The policy of the Wabash is to so load and rate an engine that 
it can make its schedule time without difficulty—in fact, so as to 
have a little reserve power left in order to make up some time when 
the train is laid out at a meeting point. Under the present strict 
rules of overtime in force on almost all roads, it is not economical to 
load an engine down to the last notch. It is better to get the engine 
and the traffic over the road on time and have the engine get out 
promptly on its next run than to put on the last car possible for it to 
haul and then have the train delayed, thus adding to the expense of 
operation and bring forth complaints from shippers, etc. Of course. 
such a policy does not induce the highest tonnage possible per train 
mile, but in my opinion, the loading per train mile, while it is a 
desirable thing up to a point where other factors should be consid- 
ered, can easily become a fad which may be detrimental to the in- 
terests of the company and really increase, instead of decrease, the 
expenses of operation. ; 

5. This is rather a theoretical proposition and it may be that I 
do not fully grasp the meaning of the question. The capacity of a 
road is limited or affected by a great many factors, the principal 
factor governing the capacity of a road being that of grades. I as- 
sume, however, that the intent of your question is more as to the 
capacity as to the number of trains than the capacity for tonnage. 
Of course, on a single-track railroad the frequency and length of 
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sidetracks is a most important element in the number of trains 
which can be handled and the delays which would ensue while one 
train was waiting for another to pass. The slowest train run on 
a road is generally the train of the least importance and the one 
which is sidetracked and has to keep out of the way of the higher 
grade and faster trains, and therefore the slowest train, in my opin 
ion, would not be the limiting factor in regard to al] the traffic of 
a road. I should say it would be very apt to be the average spee:| 
of trains, say trains running at an average speed of 15 miles an 
hour. 
J. RAMSEY, JR., President. 


CnricaGco, BurRLINGTON & QuINcy RAILROAD. 


1. Are big locomotives satisfactory? Yes, in a general way, a!- 
though this does not mean that all big locomotives are satisfactory 
It is not strange that when the capacity of locomotives was in- 
creased so enormously that the executed designs prove faulty in 4 
good many details. When we have had as much experience with 
locomotives of modern capacities as we had with locomotives built 
and “tried-out” 15 years ago, we shall have evolved a satisfactory 
machine. 

2. Locomotive failures are certainly increasing, but on the best 
railroads I doubt if they are increasing anything like as rapidly as 
the capacity of the locomotives have increased; that is to say, on a 
well-regulated railway I believe that locomotive failures are much 
less in proportion to any unit of work done than formerly. It is 
not quite fair to measure locomotive failures in proportion to the 
miles run for freight service; the tons hauled one mile. and in the 
passenger service, the speed and weight of train must be taken in- 
to consideration. 

3. I should say that a good many failures have been due to over- 
loading, or to want of intelligent loading. The most frequent cause 
of failure with engines of large tractive power on low grade lines is 
entire deficiency in boiler capacity. The demands on a locomotive 
boiler to furnish steam to an engine of large tractive power loaded 
to full rating on a low grade line are far in excess of what is con- 
sidered good practice with stationary boilers and probably cannot be 
met unless the boiler is considerably enlarged or its efficiency in- 
creased by use of automatic stokers; even automatic stokers, how- 
ever, will not dispose of the ashes and clinkers, and keep the fire in 
the condition in which it must be maintained to develop the required 
horse-power for-a good many hours at a stretch. 

4. Stated generally, is it not good policy to load engines lightly 
enough to get an average speed of, say, about 15 miles an hour when 
business is heavy and to load them heavily when business is light? 
I should say that the question of speed would depend largely on the 
character of the railroad. On single track lines and on many double 
track lines, it is necessary to keep trains moving at 15 miles per 
hour in order to make an average speed of 10 miles per hour, or 
better, over the divisions. It is also a fact that in busy times trains 
cannot be loaded quite as heavily, and keep the road open, as they 
can when business is dull and there is less traffic congestion. 

5. The capacity of the road is not only limited by the time it takes 
for trains to run from one passing track to another, but also the 
time it takes for trains to get into clear at those passing tracks. 
For that reason the capacity of a road is very much increased by 
having heading-in passing tracks operated with interlocking, so that 
trains can head in and get out of the way as quickly as possible. 
By the same token a good deal is saved if trains can move through 
the passing track and pass out at the other end without any back-up 
movement. The ideal train movement is obtained when trains may 
be passed by each other at passing tracks without stopping either 
train. A very near approach to this can be obtained with good 
lap sidings, and in winter weather the avoidance of delays on pass- 
ing tracks has a very important effect in reducing not only engine 
failures, but train failures, hot boxes, etc. 

F. A. DELANO, General Manager. 





ILLINOIS CENTRAL RAILROAD COMPANY. 


1. Are big locomotives satisfactory? Yes. 


2. Are locomotive failures increasing as the size of locometives 
increases? Yes. 

3. The difficulty experienced with the larger locomotives is )rin- 
cipally caused by flues or staybolts and packing. This is o" ac 
count of greater amount of work performed by the larger ei :ines 
due to increased size, and more particularly due to the inc: °ased 


pressure which these engines carry. On this system engines © ll 
classes are required to haul a tonnage in accordance with the'» size 
and capacity, and the failures of the larger engines under th: — cir- 
cumstances are increased by reason of the additional num! r of 
parts, as the latter are principally of the consolidation type. 
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4. This would be largely due to the nature or character of the 
principal traffic on any district in question. On this road our dead 
freight trains are scheduled to make about an average of ten miles 
per hour, while the higher class trains run an average of from 15 
(o 20 miles an hour. 

5. There is no question but that the distance between side tracks, 
particularly on single-track road, governs the road capacity for mov- 
ing the freight business, and where the traffic is heavy I regard an 
average of six miles distance between side tracks too great. Four 
miles would, in my opinion, be the proper distance. 

J. T. HARAHAN, Second Vice-President. 


GRAND TRUNK RAILWAY SYSTEM. 


1. Big locomotives are not entirely satisfactory. 
2. Locomotive failures are increasing as the size of locomotives 
increases, 

3. These failures are due both to increase in size 
loading. 

4. It is good policy to load engines lightly enough to get an aver- 
ige speed of, say, about 15 miles an hour when business is heavy 
and to load them heavily when business is light. 

>. On a given distance of six miles between side tracks the capa- 
city of the road is limited by the time required for the slowest train 
to make this distance. 

Notwithstanding the fact that increased tonnage is handled by 
the more modern locomotives (which are merely the style of loco- 
motives formerly used but of increased dimensions) as is shown in 
the foregoing answers to questions, the gains made by their use are 
by no means net, for the reason that they cause much more wear to 
the track and rack the equipment, making the cost of maintenance 
excessive, and this condition will continue until the lighter con- 
structed cars are superseded by the cars of modern construction. 
The heavy locomotive, however, is a necessity in passenger service 
as well as freight. The travelling public demand modern equip- 
ment and high speed in order to give the comforts that are neces- 
sary and the increased protection to the passengers, and on account 
of the high speed extra heavy equipment is required. Ten years ago 
passenger coaches of 60,000 Ibs. weight were common. ‘To-day a 
modern coach weighs over 100,000 Ibs., sleeping cars, parlor and 
dining cars weighing as much as 135,000 Ibs. It can readily be 
seen, therefore, that this extra tonnage, together with the increased 
speed, requires enormous power, which can only be secured by the 
use of the exceedingly heavy locomotives. 

CHARLES M. Hays, 
Second Vice-President and General Manager. 


and to over- 


THE ATCHISON, TOPEKA-& SANTA FE RAILWAY SYSTEM. 


1. “Are big locomotives satisfactory ?’’—Very decidedly. 
2. “Are locomotive failures increasing as the size of locomotives 
increases ?’—I do not think so. The number of miles run per en- 
gine failure on the Santa Fe System is much greater this year than 
last, and we have been receiving new and large locomotives con- 
stantly during the last twelve months. 

4. The size of the locomotives, in itself, has nothing to do with 
the matter. Some large locomotives are not properly designed, be- 
cause of the fact that it is, and always has been, customary with 
railroads to find out how large the various parts of a locomotive 
should be, in order to avoid breakage, and then to make them 
Stronzer. This necessarily involves more or less breakages until 
the fxcts are determined. One of the principal causes of engine 
failures is the choking of the boiler with an unnecessary number of 
flues, in order to secure greater heating surface. Much of this 
troub'> has been attributed to the wide firebox. While this feature 


of moviern engines has been carried to extremes in some cases, it is 
a fac: that fuel is much more economically and effectively burned 
I Wi» fireboxes than was formerly the case in narrow ones. The 
fvapo ation of largely increased volume of water, in modern boilers, 
i ‘sult in a corresponding increase of solid precipitates, or 
Scale 


[t is more than ever necessary to purify feed water, but this 


impor! nt matter has received relatively little attention. 


Imperfect 
cireul 


on, due to narrow water legs and excessive number of flues, 


has re lted in many burned side sheets, and this disaster has been 

attrib: -d by various people to various causes—among others, to the 

qualit; of coal used. When from three waterleg gauges dry steam 

may b: taken, while the engine is in service, further conjecture as 

'o the use of burned side sheets seems to be unnecessary, 

Fat I. ‘he opinion of the writer, an average speed of 12 or 13 miles 
ie 


is more desirable than 15 miles per hour. Wither term is 
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indefinite, in a measure, because much depends upon detention en- 
route, the term “average” applying to the distance between ter- 
minals, divided by the time, from hour and minute of departure to 
hour and minute of arrival. Engines should be loaded only to such 
an extent that it will be practicable for them to make the desired 
schedule time, be it 12, 15 or 20 miles per hour; and all engines 
should be so proportioned as to regularly perform this service with- 
out machinery failures, it being understood that no machinery can 
be indestructible, and that breakages must occasionally occur. 
When business is heavy, engines should be given uniform loads, in 
accordance with the above statement. When it is light they will, 
in most cases, have to take what offers, and at such times, if the 
business is balanced, a lighter engine will prove preferable. With 
inferior business it will usually be practicable to delay forwarding 
until there is an accumulation sufficient to afford full load for the 
engine to be employed. While it may seem that this practice, if 
followed, will result in delays which will seriously affect the volume 
of business, especially where competition is sharp, a matter of a few 
hours at originating terminals is not of vital importance, if the 
train is kept moving afterward. 

5. The slowest train—assuming that only one coming under this 
category is on the district at a time—can only affect the opposite 
movement of trains over successive blocks of six miles. The slower 
the trains, the smaller the tonnage capacity of a single-track road, 
but the delays incident to meeting or passing by freight trains is 
much less in the aggregate than is the delay of freight trains in- 
cident to the movement of passenger trains. In any case, much de- 
pends upon the distance between telegraph offices. 

I wish to voice a protest against the conclusions which are in 
some instances preceding known facts, concerning the operation of 
so-called heavy engines. Many companies have purchased large 
engines, but have not made adequate provision for their mainte- 
nance. Naturally, it is not to be supposed that a plant which 
would satisfactorily take care of engines twenty years ago can per- 
form the same function with respect to modern locomotives. The 
“are of the modern engine requires a modern shop, and so does the 
proper and economical care of an antiquated locomotive. One can 
hardly expect to employ an engine of double the weight of those 
formerly used and to maintain these engines at the same cost per 
mile run. In fact, this unit of cost is obsolete and should be dis- 
earded in favor of one which will establish the cost per gross ton 
mile transported, meaning, of course, the weight of the cars and 
contents, but omitting the weight of the engine, which from neces- 
sity must propel itself. 

J. W. 


KENDRICK, Third Vice-President. 


NASHVILLE, CHATTANOOGA & St. LouIs RAILWAY. 


1. Big locomotives are satisfactory provided they are not too big. 
Am quite sure the limit has been exceeded in some instances. Local 


conditions should govern to a very great extent. Our latest en- 
gines: 
Weigh ...... eiasdaddecasudeaswamane «+++ +++ 165,000 Ibs. 
Cylinders Pere erry rrr Tre reer re Tere. S ; ..21 x 28 ins. 
Diameter of driving wheels etncedesudsucaameaaadan 5554 ins. 
SUNN DINNING 6 6. 8o ccd cds cedaecacinsdadawonedes .195 Ibs. 


These engines are as large as can be used economically at the 
present time by this company from the fact that we find it neces- 
sary to limit the number of cars in the trains, this being brought 
about by the inability of the draft rigging to withstand the strain 
of starting longer trains on heavy grades. This 50-car limit applies 
to the Chattanooga division, where there are any number of grades 
50 to 80 ft. per mile. On the Atlanta division, where the grades 
are 35 ft. per mile, these same engines are limited to 60 cars. 

2. Am afraid they are. This should not be the case were the en- 
gines well designed. Our principal trouble is from flue failures. 
Longer flues, larger flue sheets, higher steam pressure, shallow fire- 
boxes of the wide fire-box type, all tend to make life a burden so far 
as leaky flues are concerned. 

3. In a great many instances, failures of large engines are caused 
from faulty design or poor workmanship. The tendencv is to over- 
load, the inevitable result of which is engine failures. Our rule is 
to rate the engines so they can get over the road nicely, and con- 
ductors have instructions to set off cars rather than take possession 
of the road. 

4, Engines should be rated so as to make 12 or 15 miles per hour 
over the heaviest grades, and to do so without running fuel con- 
sumption up. 

5. Yes and no. Yes, if there are practically the same number of 
trains each hour. No, if the trains are bunched, which is usually 
the case. There are hours when there are but few trains between 
certain stations, and at such times it makes but little difference 
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whether trains are 30 or 40 minutes covering the 6 miles. During 
the busy hours, the time of the slowest train does limit the capacity 
of that part of the road crowded with trains. 

J. W. Tuomas, Jr., General Manager. 








& RAILWAY. 


1. Big locomotives are not entirely satisfactory. 

2. Locomotive failures increase as the size of the locomotives in- 
crease. 

8. I do not think locomotive failures are due to the fact that the 
locomotives are too big or to overloading. I think they are due 
largely to bad workmanship and lack of knowledge of the machine. 
A high pressure locomotive must be very well put together and care- 
fully designed to do its work with satisfaction. 

4. I believe it is good policy to load engines so they may make a 
reasonable speed, but this depends entirely on the facilities. <A 
four-track road can load engines heavily for a low speed and a 
double-track road with ample sidings and a comparatively light pas- 
senger traffic can do the same. On a single-track road with heavy 
passenger service and fast freight business low-speed trains will be 
seriously in the way. 

5. The capacity of the road is, of course, limited by the time re- 
quired when slow trains are occupying the track, but this would 
not necessarily be all the time. 





, President. 


Cuicaco & NoRTH WESTERN RAILWAY COMPANY. 


1. Are big locomotives satisfactory? We have found ours entirely 
so. They are not, however, of the largest existing type, our maxi- 
mum weight on drivers being 126,000 pounds. We have no com- 
pound engines. 

2. Are locomotive failures increasing as the size of locomotives 
increases? Our experience is not in the affirmative. Our company 
has increased its shop facilities and the efficiency of its tools to the 
extent that we have been able to give prompt attention to running 
repairs, and where running repairs are kept up it oftentimes elimin- 
ates the necessity for any great enlargement of the so-called “back- 
shop.” ‘This also disposes of your third inquiry. 

4. This inquiry has a pleasant sound and in the abstract our re- 
ply is in the affirmative. It is an accepted fact that one of the 
nrincipal yard sticks of railway operation is freight train tonnage. 
That is what we all strive for, but there is a great difference in 
various roads on account of their localities and the business which 
they handle, also with different parts of the same road for the same 
causes; therefore, in actual practice one must be governed by the 
conditions which confront him at the minute. In other words, 
train service in our territory at least must accommodate the traffic 
and we cannot always make the traffic subordinate to service that 
we would like to maintain. 

5. Given a distance of, say, 6 miles between side tracks, is not the 
capacity of the road limited by the time required for the slowest 
train to make this distance? I assume this is from the standpoint 
oi. a single-track line without any intermediate blocks between sid- 
ings. We have been able to very much increase the capacity of 
various parts of our line by the introduction of intermediate manu- 
ally controlled telegraph blocks, dividing it up into sections of 2% to 


4 miles each. 
W. A. GARDNER, General Manager. 





Banoor & ARoosTooK RAtLway CoMPANY. 


1. I don’t know what you would call a big locomotive. The 
smallest one now would have been big fifty years ago. The biggest 
one now may be small fifty or even twenty years hence. The small- 
est one now might be big for certain purposes under certain (exist- 
ing) conditions, and the largest one not large enough under condi- 
tions wholly possible through money outlay. I don’t think the 
question of motive power can fairly be considered by itself. 

2. Not on this road. 

3. I do not permit overloading and cannot answer for those who 
do. 

4. I do not think the question can be fairly or intelligently an- 
swered as one which applies generally. Over sections of roads al- 
most anywhere “yes.’”’ Over other sections not “yes” and not “no” 
without knowledge of many other conditions than appear in your 
premises. 

5. I should have to say, “not necessarily and perhaps yes.” 

My comment upon “1” involves principles applicable throughout, 


the answers to be determined upon each railroad, after study an 
full knowledge of the conditions as they are or as they may be mad: 
Somebody asked somebody else, so I’ve read, what he thought th 
best way to “bring up” a boy. “Show me the boy,” the someboi: 
else replied. 

I claim to know little about large railroads and large engines on 
them. I express myself according to my light and in response {o 
your courteous request. Very truly yours, 

F. W. Cram, President. 





THE NEw York, Cutcaco & St. Louris RAILROAD COMPANY. 


1. I think, as a whole, big locomotives are satisfactory. 

2. While I have no data from which to make accurate statement. 
I think it quite probable there are increased failures of big loco- 
motives in comparison with the smaller ones. 

3. If so, a portion of the trouble may be ascribed to the larger 
locomotive, and also, in many instances, to overloading. Another 
factor during the past winter has been the very unusual weather 
conditions. 

4. I think where conditions will permit, it is good policy to load 
engines so that an average speed of about 15 miles per hour can he 
maintained, the same to apply when business is heavy or light. 

In answer to your fifth inquiry: I am not prepared to give an 
opinion on this subject, although I am inclined to think the infer- 
ence to be derived from your question is correct. 

W. H. Cannirr, President. 





PERE MARQUETTE RAILROAD COMPANY. 


1. Small locomotives are not satisfactory. 

2. I do not think locomotive failures are increasing by reason of 
the use of large locomotives in any greater ratio than the number 
of ton miles hauled per annum per engine. 

4. I do not think it is as necessary to change the loading of en- 
gines when business is heavy as it is to consider the temperature 
and other conditions in giving the load. 

5. I presume when you refer to the capacity of a road you mean 
the business moved by a greater or less number of trains over the 
road. As I view it, the real question is not how many trains can be 
moved over the road, but rather how much tonnage can be moved. 
Speaking generally, I believe the capacity of a road can be limited 
by having crews on the road too long; while, on the other hand, the 
capacity may be sacrificed by running below the point where a crew 
might get over the road in a little longer time with largely aug- 
mented tonnage. 

M. J. CARPENTER, Vice-President and General Manager. 





CHICAGO GREAT WESTERN RAILWAY. 


1. Very large locomotives may be satisfactory in certain service, 
but I believe that their performance in general has been disappoint- 
ing to most of the railroads which have bought them within the 
last few years. I believe that we have all gone ahead too fast in 
the way of big engines. 

2. With us, locomotive failures are not increasing as the size of 
locomotives increases, although the nature of the failures has 
changed more or less. The principal trouble now comes from leak- 
ing flues. 

4. Yes. 

5. The distance between side tracks is certainly a limiting factor 
in the capacity of a single-track road. 

Tracy Lyon, Assistant General Manager. 





Union PAcirFic RAILROAD COMPANY. 


1. Big locomotives are satisfactory, because they are made neces- 
sary by the increased demands of the public for improved facilities 
and reduced rates; and the employes for higher pay. Otherwise we 
would not be able to maintain the integrity of our securities. 

2. Are locomotive failures increasing? Locomotive failures are 
more frequent with large power than with small. Locomotive: with 
high steam pressure are most affected by poor water than the small- 
er locomotives. 

3. The failures of large engines are not especially due 
creased tonnage, but in a number of instances are caused by 1 
ferior material and workmanship. 

4. It is good policy to give engines for slow freights the full 
complement of tonnage. The speed regulation is governed 5y the 
grades and the atmospheric conditions during different sea:"* 0 


go in- 
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the year, as well as water; and by the competition occasioned by 
other lines; and the necessity for operating perishable freight and 
live stock at different rates of speed. 

5. To a certain extent, yes. In dull times more tonnage can be 
handled, under similar weather conditions, without overtime than 
in busier times, caused by the loss in meeting and passing trains. 
The economical “speed limit” can best be determined on each road 
according to its necessities and the character of fuel that it uses. 
The large locomotives are the means of reducing the number of 
trains—reducing the volume of accidents and the cost of the service. 

The very decided increase in the cost of all kinds of material 
operates adversely, in connection with the increased cost of labor 
and reduction in rates, in producing the best results. 

- A. L. Moter, General Manager. 








INTERNATIONAL & GREAT NORTHERN RAILROAD COMPANY. 


1. Yes, I think the big locomotives are satisfactory. 

2. I do not think there are any more failures in proportion to 
number of train miles than when we used the small locomotives. 

3. The percentage of’ engine failures is due to overloading prob- 
ably more than anything else. 

4. Generally speaking, I believe it a good policy to load engines, 
when business is heavy, light enough so that they can make an 
average speed over the division of 12 to 15 miles an hour; and, 
when business is light, increase the load so that you can decrease 
your train mileage as much as possible. 

5. It would depend a great deal as to how many slow trains you 
had moving as to whether or not the capacity of the road would be 
limited by time required by slowest train to make distance between 
side tracks of an average distance of six miles each. 

G. L. Nose, Assistant General Manager. 





X AND Y RAILWAY. 


1. I consider big locomotives are, on the whole, satisfactory. I 
believe we have to adjust our shop and roundhouse work to new 
conditions and that some of the dissatisfaction with large engines 
is due to the fact that we did not realize immediately the necessity 
for this. 

2. I believe locomotive failures have increased with the increase 
in the size of the locomotives, but not necessarily because the loco- 
motives were larger. We did not immediately know how to take 
care of the large engines and some of their details were far from 
satisfactory. As defects in design are remedied and better atten- 
*ion is given to the large locomotives, I do not see any reason why 
these failures should be any greater in proportion to business han- 
died than if the same amount was handled by small engines. 

3. The answer to question 2 also answers this question. I do 
not think failures of large engines are, as a rule, due to overloading. 

4. The load which engines should be required to haul, in my opin- 
ion, depends upon many matters. As a general policy I should say 
that your suggestion is right, namely, that when business is light 
they should be loaded heavily, but when business is heavy the engines 
should be loaded a little less heavily with a view of getting the 
maximum amount of freight moved by them in a given time. There 
can, however, be no fixed rule as to where the line on tonnage shall 
be drawn. I think it depends a good deal upon character of traffic 
and physical condition of the road. If one division had a few rul- 
ing grades not heavy enough for pusher service it would appear as 
if at all times the engines should be loaded with the maximum they 
will take over these grades, for on the other parts of the division 
they can make good time. On a low grade line the tonnage is sel- 
dom fixed by ruling grades, but is based upon the necessity for get- 
‘ing over the division in a reasonable time. The speed which the 
rain shall be required to make under such circumstances may be 
urther complicated by a heavy passenger service, as on our tracks, 
where we have to load the trains to a tonnage which will enable 
hem to raake a pretty high rate of speed while in motion; other- 
vise they would never get out of the way of passenger trains. 

5. I think on a single track line one factor in limiting the capa- 
ity of the road is the average time required to cover the distance 

‘tween side tracks. I do not think it is quite correct to say it is 

mited by the time of the slowest trains to make this distance. The 
umber and schedule of passenger trains is also a factor. On a 
suble-track railroad the time between side tracks will be a large 
ctor or a small, and depend upon several other conditions; as for 
istance: The number and schedule of passenger trains, and the 
aracter of the freight traffic. If there were no passenger trains 
‘d all freight traffic was of a uniform character, and all trains 
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could travel at the same speed, there would be no need for side 
tracks except to get out of the procession such trains as were in 
trouble, but with a large variety of freight traffic, some of it travel- 
ing at high speeds and some of it at slow speeds, freight trains must 
pass each other. <A great many railroads are finding out that the 
limit of capacity of their roads is not so much due to the physical 
conditions between terminals as to the limits at terminals. Gener- 
ally speaking, our terminals are not large enough and trains cannot 
be handled promptly upon arrival. This results in holding out 
trains, with the consequent loss of time of engines and also a con- 
gestion in the yards, which frequently involves serious loss of time 
in getting engines and their trains out of the terminals. 

, General Manager. 








RAILROAD. 


1. In a general way we believe that they are, when they can be 
loaded to their capacity. By large locomotives we refer to freight 
locomotives weighing not over 200,000 lbs, preferably of the con- 
solidation type. We have had no experience with heavier ones. 
We do not consider these locomotives to be satisfactory where they 
are run much underloaded or at high speeds. 

2. The wear of such locomotives is naturally much greater than 
that of the smaller ones which preceded, owing to the increasing 
weight of the parts; and owing to the great weight of the locomo- 
tives and of the parts forming them, the existing roundhouse or- 
ganizations are less capable of making the small repairs, which, if 
neglected, require greater repairs. In addition to this, the tires 
and such parts with the heavier wheel loads give less life in ser- 
vice than did the lighter locomotives. 

3. Probably to the first cause, rather than to the latter. In com- 
parison to the tractive power, we should say that the large loco- 
motives are not generally overloaded to the same extent that the 
smaller ones were. 

4. We think that the conditions mentioned are not the governing 
ones. When the business is heavy it is very frequently unbalanced 
in direction from day to day, requiring light or partly loaded move- 
ments one way in order to balance the power. We think that this 
question will also be locally affected by the nature of the road and 
the number of tracks, and the same answer would probably not ap- 
ply to single or double-track roads and those having more than two 
tracks. 


— — ———, General Manager. 


STEEL CAR DEVELOPMENT. 





PENNSYLVANIA RAILROAD. 





V. 





(For previous article see page 3, January, 1904.) 


While it is out of chronological order, the special steel car 
known as class F'n is the next design to be described. This 
is a flat car built entirely of steel and has a carrying capacity 
of 100,000 lbs., the car weighing 34,800 lbs. It was specially 
designed for use in transporting large castings and electrical 
machinery, the floor of the car having a large opening through 
which the load may extend downward in order to come within 
clearance dimensions. This car is designed to carry the entire 
load, if necessary, concentrated within 4 ft. of each side of the 
center, or a distance of 8 ft. along the length of the car at the 
center. If a load is carried outside of this distance it may be 
120,000 Ibs. ; 

The bolsters are connected by two box girders, one on each 
side, of 15 in. channels with % in. cover plates 18 ins. wide, 
extending the full length of the opening. The bolsters are of 
12 in. channels in pairs, with three bottom cover plates of dif- 
ferent lengths and one top cover plate. The upper of the 
three bottom cover plates extends the full width of the car 
and the box girders are reinforced at the bolsters by short 
pieces of 10 in. ehannels laid flat. The upper of these three 
bolster cover plates extends towards the end of the car in the 
form of two gussets, which are cut away at the center to give 
room for the draft gear. The drawings show the ~orner bracing 
of the car and the heavy gusset bracings at the corners of the 
central opening. 





ee ee 
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The end sills are of 15 in. channels cut out for the coupler 
shanks and the openings reinforced by steel castings. The 
deck plates at the ends of the car form top cover plates for the 
bolsters. This car is mounted upon 100,000 lbs. capacity trucks. 
It is fitted with Westinghouse friction draft gear, the draft gear 
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car, it having been found necesssary- to strengthen the entire 
frames of cabin cars which are used in severe pushing service. 
This frame has a backbone of 10 in.-25 lb. channels, with a 
cover plate on top only and reinforced at the bottom by 
314x31%4x% in. angles. The cover plate extends beyond the 
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Section A-B 
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CAR.—PENNSYLVANIA RAILROAD. 
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Section C-D 
























































































































>! 




























































































































































































































' 
‘ 
| 
- 
5 
es 
: ; 5) 
\, w° | , © 
o! Ho 93" >1<93%>| . | ws. 
; Ofojo 9, Og oo "1 J v 
Spa ao *: 
+1 | tt N jim > 
Sy ‘ i ie P J y 
Q/1K0 0 '010) i *0|0; 0 f\ y 
[ < | | 2 
-——+>« --214- >|<---214" al | a 
eae SEES EEE 
-—— 
-— 3 
| 
| Se 
ee 
= o 
= 
R. | 
26’-11)”-Over-End Sills ao 
| | | 
Y Y 










stops being held by nine rivets, a construction which has 
proved sufficient in service. This is a remarkably strong car 
and it has been in demand for special service, particularly 
for carrying large electric generators. 

The other car described is the Class Np, cabin car. 
Steel construction has been employed in the framing of this 




















STEEL UNDERFRAME FOR CLASS ND CAR.—PENNSYLVANIA RAILROAD. 


bolsters at each end to within a short distance of the end sil!- 
The end sills are of 10 in. channels. The side sills a: 
6x3144x34 in. angles, extending almost to the end of the ca’, 
where they are continued by shorter pieces of angles reachi! 
to the end sills. The transoms are built up of three press« 
diaphragms, of which there are two at each end of the ca’ 


JUNE, 1904. 


They have 6144x% in. top and bottom cover plates. The pedestals 
are bolted to girders of the form of presssed steel diaphragms 
extending between the transoms, with top and bottom cover 
plates, forming footings for the pedestal castings. 

The car is really an elongated four-wheeled truck with a 
house built on it. The steel frame carries 4x8 in. side sills 
and six nailing strips on which the house is built. The draw- 
ing of the frame shows the corner bracing angles to receive 
poling thrusts from the corner castings. Two % in. tie rods 
hold the light side sill angles together near the center of the 
car and these have nuts inside and outside of the side sill 
angles. 


The central portion of the house is built over a steel frame 
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riveted to the side sills, which serves to stiffen the cupola. It 
has diagonal braces and steel carlines of angles. The diagon- 
als are of 3x‘ in. flat steel. The cupola is braced by bent 
angles secured to the roof of the car and extending up the side 
walls, stiffening this part of the structure. The wheel base 
of the car is 13. ft. 6 in. Its coupled length is 277 ft. 10%4 in. 
The wheels are 36 in. in diameter. The car weighs 28,000 Ibs. 
This cabin car is somewhat larger than has been used on this 
road previously, and affords more comfortable quarters for the 
men, who frequently live for some days at a time in the cars. 
This car has proved to be entirely satisfactory and capable of 
withstanding the force exerted by two class H6 locomotives 
pushing against it, and these are the heaviest freight locomo- 
tives on the road. 
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CLASS Np CABIN CAR. 
PENNSYLVANIA RAILROAD. 
WITH STEEL UNDER-FRAME. 
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VAUCLAIN 4-CYLINDER BALANCED COMPOUND. 





4-4-2 TYPE PASSENGER SERVICE. 





CHICAGO, BURLINGTON & QuINCY RAILWAY. 

In this journal in March, 1902, page 72, was illustrated the 
first four-cylinder balanced compound built by the Baldwin 
Locomotive Works, and in June, 1903, page 210, the construc- 
tion of the further development of this type, as built for the 
A chison, Topeka & Santa Fe, was presented. The present en- 
£:avings show the construction of another example which 
is now being completed by the Baldwin Locomotive Works for 
th Chicago, Burlington & Quiricy Railway, but has not yet been 
Pi: into service. This locomotive embodies the prineiples of 
th other two designs which have been mentioned, and espe- 
ci: ly arranged, in the matter of detail, to meet the conditions 
oi the Burlington. The following indicate some of the lead- 
in: differences between the Burlington and Santa Fe designs: 


Burlington. Santa Fe. 
Di: neter of driving wheels............ 78 ins. 78 ins. 
ee SRE Oe NS ct Sv anichacw need as 100,000 Ibs. 90,000 Ibs. 
Tc GS aii ata ria chic xcelw.6 6 wee a ede 192,000 Ibs. 187,000 Ibs. 
To NE INO oo ck ck vc cw oe wes 3,216.9 sq. ft. 3,029 sq. ft. 
te | A eee een eae 44.14 sq. ft. 49.4 sq. ft. 
La: est diameter of boiler............. 64 ins. 66 ins. 
On ti i Ms eas c wk tent qonks 19 ft. 18 ft. 1 im 


This indicates that with the same size cylinders, 15 and 25x26 
in. in both engines, the tractive effort of the Burlington is less 
than that of the Santa Fe, the tractive effort of the former 
being 21,400 lbs., whereas that of the latter is.24,000 Ibs. in 
compound working for both cases. In the Burlington design 
advantage is taken of the balancing of the reciprocating parts 
in order to increase the weight on driving wheels, which, in 
this case, is made 100,000 lbs., a rather unusual weight for 
four wheels, except on the Pennsylvania. It should be stated 
that the weights of the Burlington engine are estimated at the 
time of writing, the locomotive not having been completed. 
This engine has outside journals for the trailing wheels, the 
construction of the frames being the same as that illustrated 
on page 119 of our April number, 1902. The crank axles are 
forged, and 4% in. pins are forced in through the crank pin 
portions. The crank cheeks are banded by tire steel hoops, 
finished all over, then heated, bent to shape and shrunk on. 
The following ratios and list of dimensions will be convenient 
for record: 


VAUCLAIN BALANCED COMPOUND PASSENGER LOCOMOTIVE. 
4—4—-2 TYPE—C., B. & Q. R. R. 
RATIOS. 

Heating surface to volume of high-pressure cylinders.......... 606.9 
Tractive weight to heating surface..............ccccccceecce 31.08 
Tractive welemt to tractiee Oller’ oo osc cc vied asacdcdciwedescen 4.67 
Tymetive eMart te heating surince: «66 soos kcs icecnccecpsieced 6.65 
Heating surface to grate area.......0..0-0000% Sula ctiddawende 72.88 
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34 in.; crown, % in.; tube, 
..Front, 4 ins.; sides, 4 ins.; back, 3 ins. 


.-Front, 70% ins. ; 
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GENERAL DIMENSIONS. 
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Total weight to heating surface....... 
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DE GLEHN FOUR-CYLINDER BALANCED 


M. M. E. SoLacroup, Ingenieur-en-Chef. 
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L SECTIONS THROUGH FRAMES SHOWING PLATE FRAMES AND FRAME BRACING. 
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FROM A PHOTOGRAPH OF FRAMES DURING CONSTRUCTION. 
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1 GLEHN FOUR-CYLINDER BALANCED COMPOUND LOCOMOTIVE. 


Societe Alsacienne de Constructions Mechaniques, Azz/ders. 
rated from drawings received from Mr. A. G. de Glehn, Mulhouse, Germany. 
Glehn Compound of the Pennsylvania Railroad was built from these drawings. 

otive will be tested on the Pennsylvania Testing Plant at the St. Louis Exposition. 
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TRANSVERSE SECTIONS AND END VIEWS. 
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MINE ere Mead dea eee AME lec bn va Ome e ei wnaes a te WO re INI one is cd cc caesiedandeesw gen sae Guus 7 ft. 3 ins. 
PR SO IPOIIOE civics Ghc tc wwe Davee nkisecaweda 166.4 sq. ft. MGA Chie ek bad cidacoue oewe ee Fu wawe sedteenewaaae 15 ft. 6 ins. 
TS 6 6 Ra Pee aaa te a Oia a tale Cee oe ena 3,050.5 sq. ft. ee GR haley 4.4 ws aivad al catia dae eee 30 ft. 2 ins. 
oo SR ape Fe Ee ree ee Pee POD Pee ‘Wee eee  CUNUINE WOUND. oo evs Scalech ated cectedeaduas 100,000 Ibs. 
SR eA re ht ep es Pee ene 44,14 sq. ft. ee CE SNe F:cs a5. se woes ba beale cee eemealaebawars 50,000 Ibs. 
Driving Wheels—Diameter outside...............cccccececece 78 ins. i Se UNO sc wa t's'o d cus Siucthale aie ate nies 8d e wake 42,000 Ibs. 
pe RR Re ee ee ee ee ey” 70 ins. I EI on hh dg on os ad ede Renee eaaadaevatedes cue 192,000 Ibs. 
be ee Front, 10 x 10% ins.; back, 9% x 12 ins. ee Ce RIE 'ROMGEE... + o '4.0 Kein di dane dandeess/ecece oes Gee 
Engine Truck Wheels (Front)—Diameter................++++-95 IMS, po Pe ere eee ae I eee eee 6,000 gals. 
BME OCT PEO, Pe Ee Pe ee PP OEE 6 x 10 ins. Tender—Wheels...................+.-+-Number, 8; diameter, 37% ins. 
Tree Pee Ee ns kRd calles ede Reween kee 48 ins. BEE Pe Pe ee ee ie ee hte ee 5 x 9 ins. 
TOE 0.4.5.6 Ba SHO 6 AACA ERED ee 8 x 12 ins. NE Sian OE e's aa sds ade td aduleelay ada aeceMee 6 natu awat Passenger 
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CRANK AXLE SHOWING BANDING. 


VAUCLAIN 4CYLINDER BALANCED COMPOUND PASSENGER LOCOMOTIVE. 
CHICAGO, BURLINGTON & QUINCY RAILWAY. 


F. H. CrarKx, Superintendent Motive Power. 
(For description see page 211.) 


BaLpwiIn Locomotive Works, Builders. 
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THE APPLICATION OF INDIVIDUAL MOTOR-DRIVES 
‘TO OLD MACHINE TOOLS. 





BY R. V. WRIGHT, MECHANICAL ENGINEER. 


PLANERS AND SHAPERS. 


McKees Rocks SHops.—PITTSBURGH & LAKE ERIE RAILROAD. 





Four of the planers that were used in the old shops at Mc- 
Kees Rocks were transferred to the new machine shop, and 
have been equipped with variable speed motor drives. These 
planers are called upon to handle quite a large variety of work, 
and on this account it was thought advisable to have them fitted 
so that the cutting speed could be varied. It did not, however, 
seem desirable to change the speed of the cutting stroke to any 
great extent by reducing the speed of the motor, since the speed 
of the return stroke would be reduced at the same time. 

The belt driven type of planer has ordinarily only one cutting 
speed, and this is, of course, designed to suit average condi- 


FIG. 58.—THE APPLICATION OF A VARIABLE-SPEED DRIVE TO THE 42- 
IN. CINCINNATI PLANER, WITH SPECIAL GEAR BOX GIVING 
CUTTING SPEEDS OF 15, 20, 25 AND 30 FT. PER MIN. 











FIG. 52.—THE APPLICATION OF VARIABLE-SPEED MOTOR DRIVING TO 
THE 60-IN. POND PLANER, WITH SPECIAL GEAR CHANGES 
FOR 20 AND 30 FT. CUTTING SPEEDS. 


tions. There are many cases where different cutting speeds 
could be used to advantage, but there is no reason why, if it is 
possible to provide it, a constant speed for the return stroke 
should not be used for all cutting speeds. The speed of the 
‘return stroke should, of course, be made as high as possible, 
and will depend on the design of the tool, the weight of the 
Shifting pulleys, etc. Generally speaking, the shifting belts 
should not have a maximum speed of more than 4,000 ft. per 
minute. With higher speeds the weight of the pulleys will 
cause the bed to move too far, and the belts will wear out quite 
rapidly. 

In some cases the speed of the return stroke in an old planer 
cannot be increased very much unless wider shifting belts are 
used, and this means that the shifting mechanism will have 
to be redesigned. The gearing must also be checked over, and yg. 54.—THE CHAIN DRIVE UPON THE 30-IN. POWELL PLANER, SHOW: 
in some cases cast iron gears may have to be changed to cast ING CONVENIENT ARRANGEMENT OF CONTROLLER.— 


steel, 744-H.-P, CROCKER-WHEELER MOTOR. 
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On one of our planers, a 60-in.x60-in.x20ft. Pond planer (Fig. 
52), we have arranged for cutting speeds of 20 and 30 ft. per 
minute, with a return speed of 60 ft. per minute. Cutting 
speeds below 20 ft. per minute, and from 30 down to 20 ft. per 
minute, can be obtained by varying the speed of the motor, but 
the speed of the return stroke will, of course, in such cases, be 
changed at the same time. 

The motor which drives this planer is, as shown in the en- 
graving, carried on a cast iron table, which is supported by two 
brackets bolted to the housings. The motor armature shaft 
was extended by coupling on a piece of shafting, and’ on the 
end of this shaft was keyed a fly-wheel, which is also used as 
a pulley for the belt for the return stroke. A countershaft was 


Chain 


Fly-Whee!l Pulle 
Rim 24” thick 
A 
‘ | 
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30” x 30" Powell Planer 
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FIG. 55.—DETAILS OF THE MOTOR ARRANGEMENT AND OF THE COUNTERSHAFT SUPPORTING 
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nose tools on some mild-steel locomotive guide bars. The bars 
were tapered slightly toward the ends, and the heaviest cut, 
which was 5-16 of an in. full, was taken near the middle of the 
bar. The feed was 7-32 of an in. The power required in cutting 
varied from about 16-H.-P. at the ends of the guides to 25.6- 
H.-P. at the middle. The reversal from the cutting stroke to 
the return required 29-H.-P.; moving the platen on the return, 
8.2-H.-P.; and the reversal after the return, 20.7-H.-P. When 
running light, 6.4-H.-P. was required to move the platen on the 
forward stroke. 

The cutting speed throughout these trials‘ was about 23% ft. 
per minute, and the speed of the return stroke 50 ft. per min- 
ute. Although the controller was set at point No. 19, at which 
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BRACKETS, USED UPON THE POWELL PLANER. 
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FIG. 56.—DETAILS OF THE BELTED MOTOR-DRIVE THAT WAS APPLIED TO THE NEW HAVEN PLANER, SHOWING STYLE OF COUNTERSHAFT 
BRACKET USED. 


SUPPORTING 


added, which carried the pulley for driving the cutting stroke, 
and this countershaft can be driven from the motor-shaft by 
either one of two runs of gearing; change from one run of 
gearing to the other is made by means of a substantial jaw- 
clutch. The shifting belts were increased to 4 in. in width and 
the cast iron running parts were changed to steel. 

The controller is, in this case, placed on the floor to the right 
of the tool and in front of the shifting mechanism, where it is 
vithin easy reach of the operator. The planer is driven by 
. Crocker-Wheeler 20-H.-P. compound-wound multiple-voltage 
motor, in connection with a type 80-M.F. controller, giving 18 
speed changes. 

The following data will give some idea of the power required 
o operate this tool. A roughing cut was taken by two round- 











the nominal power of the motor is about 16-H.-P., no trouble 
was experienced in carrying the above overload as it was, of 
course, intermittent. 

Another interesting drive which is in service at the McKees 
Rocks Shops is that used on an old 42-in. x 42-in. x 15-ft. 
planer (Fig. 53), built by the Cincinnati Planer Company, Cin- 
cinnati, Ohio. This tool is fitted with a gear-box furnished by 
that company, which allows cutting speeds of 15, 20, 25 and 30 
ft. per minute, with a constant return speed for the platen of 
75 ft. per minute. By making reductions in the motor speed 
practically any cutting speed between 14 and 30 ft. per minute 
can be obtained with only slight reductions of the return 
stroke. 

The arrangement of driving, as well as that of the moter, 
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is practically the same as that illustrated in Fig. 7 of the 
article upon motor-driven planers appearing upon page 71 of 
the February, 1904, issue of the AMERICAN ENGINEER AND RAIL- 
ROAD JOURNAL. A Crocker-Wheeler- 15-H.-P. compound-wound 
multiple-voltage motor and a type 80-M.F.-18 controller are 
used in connection with this drive. 

Figs. 54 and 55 illustrate an interesting application of a vari- 
able-speed motor-drive to an old 30-in. x 30-in. x 8-ft. Powell 
planer. This planer has a maximum cutting speed of 30 ft. per 
minute, with a return speed of 72 ft. per minute. 

The motor rests partly upon the crossbrace at the top of the 
housings and partly upon a 4-in. x 4-in. x %-in. angle, bolted in 
between the cast iron brackets, which are fastened to the hous- 
ings to carry the countershaft. The countershaft is driven 
from the motor by means of a Morse silent chain, as is clearly 
shown. The fiy-wheel, which is also used as a belt pulley, is 
on the countershaft, and is made quite heavy, since the speed 
of the shaft is comparatively low. <A better action could of 
course be obtained by placing the fly-wheel on an extension of 
the armature shaft, but in this case such an arrangement could 
not have been made conveniently. 

The planer is driven by a Crocker-Wheeler 714-H.-P. com- 
pound-wound multiple-voltage motor in connection with a type 
40-M.F.-18 controller. The controller is bolted to the side of 
the housing of the planer as shown. It is thus up out of the 
way, and yet convenient for the operator. The floor stand, or 
panel board, which is used to carry the switch, fuses and cir- 


cuit-breaker, is here placed on the floor to the right and close 
to the tool. On the larger planers it is placed at the rear of 
the shifting mechanism, and is thus entirely out of the way, 
although within easy reach if the operator finds it necessary 
to use the switch or throw in the circuit-breaker. 

Another interesting application, one that is remarkable for 
its inexpensiveness, is that made to an old 30-in. x 30-in. x 8-ft. 
planer, built by the New Haven Manufacturing Company, New 
Haven, Conn. The housings of this planer did not appear stiff 
enough to carry the motor on top, and so two brackets were 
bolted to the housings to carry the countershaft (see Fig. 56). 
The motor was set on the floor at the rear of the planer-bed, and 
is connected to the countershaft by a 4-in. belt, as shown. 

The drive on this planer (Fig. 56) was arranged for a cutting 
speed of 30 ft. per minute, with a return speed of 72 ft. per 
minute. It is driven by a Crocker-Wheeler 714-H.-P. compound- 
wound motor, which is operated in connection with a type 40- 
M.F.-18 controller, located upon a floor stand at the right of the 
planer housing,-as shown. 

No rule was followed for determining the size of the fly- 
wheels on these planers. For the first two, which are here 
described, the Pond and the Cincinnati planers, fly-wheels were 
applied, as recommended by the tool builders. In the case of 
the last two, the fly-wheels were made very heavy for the rea- 
son that, although the planers were light, the fly-wheels were 
placed on a countershaft, the speed of which was in each case 
comparatively low. 











NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 





The new electric locomotives which are being built at Sche- 
nectady for the New York Central & Hudson River Railroad 
Company by the General Electric Company and the American 
Locomotive Company, differ radically in their electrical feat- 
ures from any electric locomotive hitherto constructed. This 
design was submitted in accordance with specifications pre- 
pared by the Electric Traction Commission, appointed by the 


These conditions required an electric locomotive capable of 
making two regular successive trips of one hour each between 
Grand Central Station and Croton, with a total train weight 
of 550 tons, a single stop in each direction, and a lay-over not 
to exceed 20 minutes. In addition to this, it was provided that 
a similar schedule should be maintained with somewhat 
lighter trains making more frequent stops. Finally, it was 
provided that with a total train weight of 435 tons, the electric 
locomotive should be able to run from Grand Central Station 
to Croton, without stop, in 44 minutes, and, with one hour lay- 
over, be able to keep up this service continuously. This last 
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NEW ELECTRIC LOCOMOTIVE, NEW YORK CENTRAL RAILROAD. BY GENERAL ELECTRIC COMPANY AND AMERICAN LOCOMOTIVE COMPANY. 


railroad company, the members of which are Messrs. William J. 
Wilgus, fifth vice-president, N. Y. C. & H. R. R. R.; John F. 
Deems, general superintendent of motive power of the railroad 
company; Bion J. Arnold, Frank J. Sprague and George Gibbs. 
The secretary of this commission is Mr. Edwin B. Katte, elec- 
trical engineer of the railroad company. This commission, 
after careful deliberation, had prescribed the conditions which 
must be fulfilled by electric locomotives taking the place of 
steam locomotives as far as Croton on the Hudson River Line, 
and as far as North White Plains on the Harlem Division, dis- 
tances of 34 miles and 24 miles respectively. 


schedule is the equivalent of the present timing of the Empire 
State Express, though the latter has a somewhat lighter train. 

The successful bidders were the General Electric Company, 
in conjunction with the American Locomotive Company. The 
choice of a direct-current typ? of locomotive was dictated 
largely by its known reliability of service, owing to the amount 
of experience which had been accumulated with the direct 
current motor. 

The new electric locomotives will be 37 ft. in length over all 
The wheel base will consist of four pairs of motor wheels and 
two pairs of pony truck wheels, the tength of the total whee! 
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pase being 27 ft., and of the rigid wheel base, consist- 
ing of four pairs of motor wheels, 13 ft. The diameter 
of the driving wheels will be 44 ins. and of the truck 
wheels 36 ins. The driving axles will be 84 ins. in diameter. 
It will be what is known as a double-ender, and will weigh ap- 
proximately 190,000 pounds. The frames will be of cast steel, 
the side and end frames being bolted together at machined 
surfaces and stiffened by cast steel cross transoms. The jour- 
nal boxes and axles will be designed to permit sufficient lateral 
play to enable the locomotive to pass easily around curves of 
230 ft, radius. The superstructure of the locomotive is to be 
of such form and so designed as to offer the least practicable 
wind resistance consistent with the adequate housing of the 
apparatus and its convenient operation. The cab is designed 
so as to afford a clear view of the track. The whole of the 
superstructure is to be of sheet steel with angle iron framing, 
and the doors and windows of the cab are to be fireproof. 
Four 600-volt direct-current gearless motors, each of 550- 
H.-P. will be used. This will make the normal rating of the 
locomotive 2,200-H.-P., with a maximum rating of about 2,800- 
H.-P. The armatures will be mounted directly on the axles, 
and will be centered between the poles by the journal boxes, 
sliding within finished ways in the side frames. The armature 
core will be of the iron-clad type, the laminations being as- 
sembled on a quill, whicn will be pressed on the axle. The 
winding will be of the series drum-barrel type. The conductors 
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ARRANGEMENT OF ARMATURE, COMMUTATOR AND FRAMES. 


will be designed so as to avoid eddy currents, and will be sol- 
dered directly into the commutator segments. The commutator 
will be supported on the quill. The commutator segments will 
be made of the best hard-drawn copper, with integral ears. 
The brush-holders will be of cast bronze and mounted on in- 
sulated supports attached to the spring saddle over the journal, 
maintaining a fixed position of the brush-holder in relation to 
the commutator. Unlike the ordinary four-pole motor, where 
the magnetic circuit is made througn a separate box casting, 
the magnetic circuits in this type of electric locomotive are 
completed through the side and end frames. The pole pieces 


.are cast in the end frames, and there are also double pole 


pieces between the armatures, carried by bars which act as 
part of the magnetic circuit. The pole pieces will be shaped 
« that the armature is free to move between them with ample 
‘lcarance on the sides. As tne poles move up and down with 
riding of the frame on the springs, they will always clear 
the armature, and provision is made so that the armature will 
ne’ strike the pole pieces even if the springs are broken. The 
fi 1 coils will be wound on metal spools bolted to the pole 
p'ces, and will consist of flat copper ribbon. 

“he Sprague-General Electric multiple unit con‘rol will be 
ud. Two master controllers in the cab will be so placed that 
th operating engineer looking ahead will always have one of 
th se under his hand. The control system will permit two or 
these locomotives to be coupled together in any order in which 
tly happen to come and to be operated as one unit by the 
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engineer in the leading cab. The control system will also be 
semi-automatic in its action, as it will provide a check on the 
rate of acceleration of the train, which the engineer cannot 
exceed, while he may accelerate at any lower rate if he so 
desires. Should two locomotives break apart the control cur- 
rent will be automatically and instantly cut off from the sec- 
ond locomotive without affecting the ability of the engineer in 
charge to control the front locomotive under his charge. The 
control system is designed for a minimum of 300 volts and a 
maximum of 750 volts. 

The weight which will rest upon each of the driving wheels 
of the electric locomotives will be about 17,000 lbs. Proper 
distribution and division of the weight among axles will be 
accomplished by swinging the main frames from a system of 
elliptical springs and equalizing levers of forged steel, the 
whole being so arranged as to cross-equalize the load and fur- 
nish three points of support. 

The locomotive will be provided with all the usual acces- 
sories of a steam locomotive, including an electric air com- 
pressor to furnish air for the brakes; it will have whistles, a 
bell and an electric pneumatic sanding device and electric 
headlights at each end. The interior of the cab will also be 
heated by electric coils. 

In actual performance this locomotive is expected to give 
better results than any engine hitherto placed upon rails. 
With a light train the locomotive is expected to give speeds up 
to 75 miles an hour, and with heavier trains similar speeds 
can be attained by coupling two locomotives together and work- 
ing them as aSsingle unit. Its tractive force will be greater than 
that of any passenger locomotive now in existence, and it is 
believed that in the simplicity and accessibility of its parts 
and in the provision made in its design to insure continuous 
operation with the minimum chances of failure, that it marks 
an entirely new and successful type of electric locomotive. 


Mr. S. L. Bean, heretofore master mechanic of the Atchison, 
Topeka & Santa Fé Railroad, Albuquerque, New Mexico, has 
been appointed mechanical superintendent of the Coast Lines, 
with office at Los Angeles, Cal., succeeding Mr. G. R. Joughins, 
recently resigned. 





Mr. David Van Alstyne has been appointed superintendent 
of motive power of the Northern Pacific Railroad, to succeed 
Mr. A. E. Mitchell. Mr. Van Alstyne is a graduate of the 
Massachusetts Institute of Technology. He had his early ex- 
perience on the Louisville & Nashville, and has, for a number 
of years, been in the motive power department of the Chicago, 
Great Western Railway, where, for the last five years, he has 
held the position of superintendent of motive power. He is 
thoroughly equipped by training and experience for the im- 
portant position which he is now taking, and this journal con- 
gratulates Mr. Van Alstyne and the Northern Pacific Railroad 
upon the appointment. 





Samuel R. Callaway, president of the American Locomotive 
Company, died at his home June 1 after a surgical operation. 
He was born in 1850 in Toronto, Ontario, and began railroad 
service at the age of 13 years. For six years he was a clerk in 
the offices of the Grand Trunk; in 1871 he was private secre- 
tary to the general manager of the Great Western Railway; in 
1874 he was appointed superintendent of the Detroit & Mil- 
waukee Railway; in 1878 general superintendent of the De- 
troit, Saginaw & Bay City Railway; in 1881 general manager 
of the Chicago & Grand Trunk and president of the Chicago & 
Western Indiana; in 1884 he went to the Union Pacific as sec- 
ond vice-president and general manager; in 1887 he was presi- 
dent of the Toledo, St. Louis & Kansas City; in 1895 president 
of the Nickel Plate; in 1897 president of the Lake Shore & 
Michigan Southern, and April 27, 1898, he was appointed presi- 
dent of the New-York Central & Hudson River R. R., succeed- 
ing Chauncey M. Depew. He was active in organizing the 
American Locomotive Company and had been its president 
from its inception. He was well known as a railroad officer, 
strong as a financier, and had hosts of friends. 
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AN IMPORTANT TEST OF ELLIPTIC SPRINGS. 





MADE FOR THE INTERBOROUGH RAPID TRANSIT RAILWAY. 





To DETERMINE PERMANENT SET AND PROPER WORKING FIBER 
STRESS. 





BY 8S. A. BULLOCK. 





The object of this test was to ascertain the grealest possible 
cet. this spring would receive under successive applications of 
light, heavy and excessive loads; and also to determine whether 
106,000 pounds per square inch is an efficient fiber stress for 
the working load of plate springs. 

Dimensions of spring before test: 


ey NU Is 6-6 co we Kaew de keene 13% ins. 
Free height between bands................. 6% ins. 
Length of spring over all.................31% ims. 
Length of spring, center to center.......... 29% ins. 
PED Zbseawtaetaawaeweaed « kacewenas 31% x 5-16 ins. 
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DIAGRAM OF SPRING. 


APPLICATIONS. 


Fig. 1. 
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The first test (Fig. 1), consisted im giving 383 successive 
applications of the light load of 12,500 pounds, equivalent to a 
fiber stress of 91,400 pounds. (We have considered L one-half 
the length of spring under load P, to be equal to 15 ins.) 

It is interesting to note that after the first application of 
the light load, and up to a certain number of applications 
(207), the spring grew 3-16 in. in the loaded height, the free 
height remaining constant. After this limiting number of 
applications, the successive applications of the load produced 
no further change 

The reason fer this growth of spring, or increase of efficiency, 
is due to a decrease of frictior between the plates. For in the 
manufacture of plate-springs there is always scale between 
the plates and the frequent application and release of this load 
pulverizes the scale, which then acts as a lubricant, and re- 
duces the friction. 

The second test (Fig. 2) consisted of 12 applications of 
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Armsta TIONS. weaned. a titi PRESSURE IW POUNDS. 
Fic 3. FIG 4. FIG 5. 
Number of apeiage Per thin... sco cdiedicdecc ve cies 4 14,500 pounds, or a fiber stress of 106,000 pounds, producing a 
be tS ge Pee Peer P P P — . 
Style of spring... ase rpms ety n Ars Double elliptic set in the free height of minus 1-16 in. and a set of minus 1-32 


During the first six tests the loads were gradually applied 
aud released by a screw testing machine, traveling at the rate 
0: 3 ins. per minute. But in the last test, as shown by curve 
C (Fig. 5), an hydraulic testing machine was used. The 
\-ight-beam was so adjusted that the load could be partially 
' leased, and then suddenly forced band to band by moving 
{ © lever up and down by hand. For the use of their testing 
l :chines we are indebted to the Baldwin Locomotive Works. 

This last test was made on a different spring of the same 
«Ss as the one used in the first six tests, and we have shown 
| n Fig. 5 for the sake of comparison. 

‘he spring steel was furnished by the Crucible Steel Com- 
|) uy of America, and made into springs by the Standard Steel 
rks, from whom we nave the following chemical analysis: 


a 


oo BR | ere rer Pee 1.01 per cent. 
ND i en's pee ono o «06d 0d Kena ee ee 
tS Ce eer .033 per cent. 
EE chad oe necae oan 6 ee amdotanaee .025 per cent. 


GE? bb oad bi ce cade bss cekerebtae -170 per cent. 





in. in the loaded height. 

The third test (Fig. 2) consisted of two applications of 20,- 
000 pounds (fiber stress 146,000). No additional set was found. 

In the fourth test (Fig. 3).*the spring was forced band to 
band twice, requiring an average pressure of about 23,500 
pounds, or a fiber stress of 172,000 pounds-per square inch. 
No appreciable set was discovered. 

The fifth test (Fig. 3) consisted of 564 applications of the 
heavy load of 14,500 pounds, producing a fiber stress of 106,- 
000 pounds. During the first 50 applications the spring grew 
\% in., but lost 3-32 in. during the last 50 applications. Thus 
the actual growth was 1-52 in., the free height remaining con- 
stant. 

The sixth test (Fig. 4) consisted of forcing the spring band 
to band ten times, then applying the test load of 14,500 pounds. 
This operation was repeated three times. : 
The first average pressure required to bring the spring 









220 


band to band was 23,000 pounds, the successive average pres- 
sures required an additional 500 pounds to bring the spring 
band to band (i. e., 23,500, pounds or fiber stress of 172,000 
pounds). The free height additional set was minus 3-32 in. 
The total light set was minus 3-16 in. 














CONCLUSIONS. 


Now, from these six tests, we note that 30 band to band ap- 
plications produced a total set of minus 3-16 in, In the jump 
test between the 25th and the 5010th application the additional 
light set was minus 3-32 in. Accordingly, we may infer that 
the first spring could not receive a total set greater than 
minus 9-32 in., or that during the life of the spring, curve B 
(Fig. 5) would never fall below curve C. 


Accordingly, it is evident that 106,000 pounds per square 
inch is allowable for the working fiber stress. The maximum 
allowable fiber stress can only be determined by more exhaus- 
tive experiments upon this subject. 
Since all springs are at times subjected to excessive pres- 
sures which tend to produce a deformation from which the 
spring can never recover, we would suggest that when plate 
springs are tested they shall first be given two applications of 
that load which would be equivalent to a fiber stress of 146,000 
pounds per square inch. Such a pressure to be quickly ap- 
plied and released, the object being to relieve the spring of 
most of its set while under the testing machine, and thus in- 
sure ourselves against the annoyance of having the spring 
receive any permanent set when under the car. 
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NEW MACHINE FOR CLEANING 
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NEW MACHINE FOR CLEANING FLUES. 





ATCHISON, TopEKA & Santa Fe Rattway. 





The flues are cleaned in a concrete pit built under the floor 
this road, was designed to clean a large number of flues at a 
time, clean them quickly and noiselessly and to reduce to the 
lowest terms the cost of handling in and out of the machine. 

The flues are cleaned in a concrete pit built under the floor 
of the shop, the size being 4 ft. 8% in. by 22 ft. by 6 ft. 8 in. 
deep, It is connected with the sewer and may be filled with 
water to any desired depth. Flues while being cleaned are 
suspended in the water by two specially wide-faced, case-hard- 
ened wrought-iron chains forming continuous loops, in which 
the flues roll over and over upon themselves as the chains are 
driven at a speed of 130 ft. per minute by the gearing 
overhead, to which a 20-horse-power series wound motor 
is connected. The motor is furnished with a suitable re- 
versible controller and resistances. To keep the flues in 
position fenders are provided in the pit and are adjust- 
able to flues from 8 to 20 ft. in length. The rear chain is 
supported by a traversing carriage which.is moved toward 
or away from the front chain by screws driven by the main 
driving motor through a clutch. (This is clearly indicated in 
the drawing.) Thus the rear chain is adjusted to the length of 
flues. A small diagram shown in the line engraving illus- 
trates the run of each chain and the method of raising and 
lowering the flues. The sprocket A is keyed to its shaft and 
drives the chain when the motor is started. The sprocket B 
is keyed to its shaft, which is independent of the shaft 
A, and receives its motion from the weight of the chain when 
it is in motion. If the chain moves in the direction of the 
arrow and the shaft B is prevented from moving by means of 
the powerful strap brake, the loop at C will be shortened into 
the position D. This will raise the flues out of the pit for load- 
ing upon a push car which may then be run under them. By 
this arrangement flues are lowered and raised by the machine 
itself, and independently of the crane service of the shop. 

A lot of flues to be cleaned are brought over the pit on a 
push car; they are lifted from the car by the chains, the car 
is removed, the flues lowered into the pit and the machine is 
started. To place the flues in position to lower requires four 
minutes and the labor of enough men to push the car. To 
lower them ready for rolling requires one man one minute. 
For rattling the flues in this machine about.the same time is 
required as in the barrel forms of rattlers, but this machine 
Saves expense in handling them in and out and it will take 


_ from two or three times as many flues as an ordinary rattler. 


With this machine, the cost'to handle flues at the rattler is less 
than 6 cents per 100 flues. The one in operation at Topeka 
cleans all of the flues at these shops in the hours from 7 a. m. 
to 6 p, m., whereas two old-style rattlers were running all day 
and often at night to keep up with the work, and this was 
before the capacity of the shops was increased. 

To rattle flues when entirely submerged in water requires 28 
aniperes at 220 volts. When the water level is 14 in. below the 
top of the pile of flues 34 amperes at the same voltage or 10 
electrical horse-power are required. To raise the flues out 
uv. the pit requires 68 amperes or 20 electrical horse-power. 
Tuis machine rattles 200, 21%4-in. flues, 20 ft. long at a time and 
this requires a 20-h.p. motor. 

These drawings and figures were supplied by Mr. Frank H. 

ams, superintendent of shop construction of this road, who 
sites that steps have been taken toward securing patent pro- 
(tion. It is understood that the plan was worked out by 
\ . Adams and Mr. G, R. Henderson, when Mr. Henderson was 
Ss’ verintendent of motive power of this road. 





he Society of Engineers of Eastern New York was organ- 
. | in Albany, April 21, with H. G. Hammett president and 
| .f..0. 8. Landreth vice-president. After a short -business 
S sion a lecture on aluminum-thermit was presented by Mr. 
t Stutz. The idea of this organization was conceived at a 
ni ‘ting of the American Society of Mechanical Engineers at 
So atoga, last summer. 
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NEW LOCOMOTIVE AND CAR SHOPS. 





McKees Rocks, Pa. 





PITTSBURGH AND LAKB ERIE RAILROAD. 


VI. 





Tue HEATING SYSTEM. 





An interesting and very important feature of the new repair 
shops installation at McKees Rocks is the system provided 
for heating the shop ‘buildings. The particular system used 
here ig worthy of special notice as it involves a departure from 
the usual methods of shop heating; in it is embodied fixed 
heating surfaces at the heating points in the buildings, 
the method of adjusting the shop temperatures being that of 
varying the temperature of the hot water at the power plant. 

A description of this system is of particular interest at the 
present time on account of the very severe test that it was 














VIEW OF THE WATER HEATERS AND PIPING CONNECTIONS IN THE 
BOILER ROOM OF THE POWER PLANT. 


given during the past extremely cold winter. Inasmuch as 
the system was designed without the precedent of similar 
practice in heating buildings of the types used at these shops, 
there was necessarily some apprehension felt as to the success- 
ful working of all its many interesting features, but its en- 
tirely successful operation throughout has not only removed 
all doubt, but it has also served to give this system of heating 
a new and prominent place in questions of railroad shop de- 
sign. ‘The record of actual results in heating the buildings, 
which is presented herewith, is of special interest to those 
concerned with shop problems. 

This system of heating embodies the essential features of 
the ordinary hot water system of heating, in which cast iron 
or pipe radiators are used in the rooms to be heated, to provide 
direct radiation. In this system, however, the circulation of 
the hot water is forced mechanically and made positive, and 
also the very novel method of adjusting the building tempera- 
tures by varying the temperature of the circulating water is 
resorted to. This permits of maintaining the amount of radi- 
ator heating surface constant at all times and places the en- 
tire control of the shop temperatures in the hands of an ac 
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tendant in the power plant. The system has proven itself 
the most flexible and most complete arrangement for heating 
shop buildings that has ever been devised—it is successful be- 
cause it places the responsibility and control systematically 
in the hands of one man, whose sole duty it is to look after 
and operate it. 
APPARATUS IN POWER PLANT. 

’ The heating and varying of the temperature of the circulating 
water for the system is accomplished at the power plant, a 
very complete equipment having been installed for the purpose. 
There are two centrifugal circulating pumps, which are lo- 
cated in the engine room, as indicated in the accompanying 


. 


contains 235 tubes, 16 ft. long, which give a total heating 
surface of 1,850 sq. ft. In these heaters the usual pro- 
cedure is, however, reversed. The water to be heated surrounds 
the outside of the tubes and the steam is admitted inside of 
them. Trouble from scaling of the tube surfaces is not met, 
however, as the water used is not only chemically treated for 
removal of impurities, but is also used over and over again. 
Each heater is supported upon pipe struts, as shown in the 
photograph and drawing, thus making all parts and connec- 
tions very accessible. 

Steam is ordinarily supplied to these heaters from the ex- 
haust mains, from which it enters and gives up its latent heat 
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CROSS SECTION AND PART PLAN OF THE POWER HOUSE, SHOWING ARRANGEMENT OF CIRCULATING PUMPS, HEATERS AND PIPING FOR TH! 
HEATING SYSTEM. 
M’KEES ROCKS SHOPS.—PITTSBURGH & LAKE ERIE RAILROAD. 


engravings: These ‘are 7-in. Morris centrifugal pumps 
of 1,500 gallons per minute capacity, and are each driven by 
a direct connected 35-h.p. Crocker-Wheeler motor. They are 
connected in multiple so that either or both may be coupled 
into the system, and entirely without interference with each 
other. They take their suction from the return side of the 
system, which leads the water back from the shop radiators, 
and force it through the hot water heaters and then out into 
the radiator system again. These connections for the pumps 
are clearly shown both in the pump detail drawing and in 
the heater piping drawing for the power plant. 

The circulation water is heated and reheated in either one 
or both of two large vertical condensing water heaters of the 
closed-tube type, which in construction very closely resembles 
the closed-tube type of feed-water heater. Each heater 


by. condensing upon the cooler tube surfaces. The connectic:'s 
to the exhaust system from the engines, compressors, pum)’s, 
etc., are made at a cross in the atmospheric exhaust riser, j:st 
below the back pressure relief valve, as shown in the elevation 
drawing of the heaters. Under ordinary operating conditic»s 
and weather, sufficient heating will be available from a-natu al 
continuous condensation of the exhaust steam in the heat’s, 
but a live steam connection, operated by a special autom: ic 
thermostat, is also provided to supplement the exhaust. if 
found necessary, or in emergency live steam may be used = x- 
clusively for this purpose. A 1%-in. pipe vent connec! 01 
leads from the top of the steam space to the atmosphere © id 
prevents the same from becoming “air-bound” and inopera' 

The circulation water enters the bottom of the water si °«¢ 
in‘each heater and flows upward, the delivery to the hea’ "5 
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ystem being taken from near the top. These connections, as 
ell as the directions of flow, are clearly shown in the drawing 
{ the power plant and of the heating system piping. It is 
so obvious that either one or both of the heaters may be 
mnected or cut out of service by means of the valves and 
nnections which are liberally supplied. In this way the 
sorvice may be made most reliable. At times of ordinary 
operating conditions one of the heaters may be held as a 
reserve unit for repairs, etc., but in case of severe weather con- 
ditions it ig perfectly feasible to operate both in parallel, 
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electric lamps which is in such common use. The flow divides 
itself proportionately between each radiator unit and the heat- 
ing effect is thus distributed proportionately to the flow. 

The pipes, both delivery and return, leading out from the 
power plant, are 10-in. wrought iron pipes with flanged con- 
nections. They are carried to the various buildings through 
the piping and wiring tunnel, which was referred to in one of 
the previous articles of this series, descriptive of the erecting 
shop. The sizes of pipe used for the branches leading to the 
paint shop, boiler shop and other buildings vary, of course, 
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DIAGRAM OF PIPING ARRANGEMENT OF HEATING SYSTEM, SHOWING CONNECTIONS IN THE POWER PLANT, AND DIRECTIONS OF FLOW. 
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CART SHOWING HEATING RESULTS PRODUCED DURING MONTH OF FEBRUARY, 1904. UPPER CURVE INDICATES SHOP TEMPERATURES, THE 
LOWER CURVE OUTSIDE TEMPERATURES. 


an: thus considerable excess of heating capacity is provided 
in ‘:e power plant equipment. 
SHOP HEATING APPARATUS. 

previously stated, the return circulation from the heating 
Sysiem, extending through the shop buildings to supply the 
rac ators, is drawn back to the power house and forced through 
the water heaters, to again raise its temperature to that re- 
quod for heating, and then on out into the heating system 
aga 1, making a closed circuit through the radiators. Thus 
the piping system consists merely of two mains, a delivery 
an a return, between which two every heating radiator is 
con ected; and in this way it resembles in general principle 
the :aultiple-arc, or parallel, system of operating incandescent 





according to the service. This piping system was installed 
with great care to provide for expansion; swinging pipe sup- 
ports of durable and effective designs, as shown in accompany- 
ing detail drawings, were used at all points of support. The 
arrangement of the entire system in the tunnel and in the 
ducts with removable covers makes the piping most accessible 
for inspection and repairs, which is thus possible without 
disturbance of the machinery, and entirely without. interference 
to operations upon the shop floors. 

In the shop buildings the heat is transmitted to the air, in 
all cases, by means of radiators, of either the cast-iron sec- 
tional type or of the manifold pipe coil type; in the larger shops, 
namely the erecting and machine shop, the boiler shop and 
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VIEW OF THE HEATER AND BLAST FAN IN THE BOILER SHOP (TAKEN 
DURING PROCESS. OF CONSTRUCTION), SHOWING 
METHOD OF MOUNTING HEATER COILS. 

the paint shop buildings and the roundhouse, the convection 
method of heating is made use of—thet is, blowers are used 
to distribute the heat in the usual way by forcing air over 
the hot water radiators, which heated air is delivered around 
the shops by hot air ducts. In the smaller buildings, how- 
ever, direct radiation, without the fan blast, is depended upon; 
these buildings include the storehouse, the color shop, the 
office buildings, and all office and tool rooms, and the lava- 
tories in the main shop buildings. 

For the blower and hot blast systems of heating the radi- 
ators are mounted in stacks within a sheet metal casing, 
through which the air is drawn into the fan; in this way the 
construction does not differ materially from that used with 





























DETAILS OF PIPE HANGERS USED FOR HEATING SYSTEM PIPES. 
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RESULTS. 


Interest will naturally center in the results that have been 
obtained from the actual use of this system in heating th 
shop buildings during the past severe winter. The diagram 
on page 222 is a valuable record in this connection, as it illus 
trates graphically the remarkable performance of the heating 
system during the month of February of this year, having been 
prepared especially for this purpose from the regular series 
of readings of interior and exterior temperatures. 

The lower curve of this chart was plotted to indicate the 
variation of the outdoor temperature continuously from day 
to day throughout the month; while the upper curve shows 
the range of temperatures recorded in the main shop building 
in similar manner continuously. These temperatures were 
ascertained and recorded hourly by the heating system attend- 
ants in the power plant, throughout the 24 hours of each day, 
and thus present a very close record of events. A careful 
inspection of the curves will show a remarkably good average 
temperature for the shops throughout this time, and indicates 
the possibilities of this method of controlling the building 
temperatures from a central point with direct reference to 











INCREASE IN NUMBER AND CAPACITY OF FREIGHT LOCOMOTIVES AND COST OF FUEL AND REPAIRS BY YEARS FROM 1897 
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similar hot-blast systems using steam for the heating medium. 
A special form of cast-iron radiator is used for this work, 
which is similar in construction to those used in house heat- 
ing systems; these have the two important advantages of 
cheapness in first cost and a maximum durability. The ar- 
rangement of the radiator coils, as well as of the construction of 
the casing-framework, is well shown in the accompanying 
view, which we were fortunately enabled to obtain of the 
boiler shop heater while in process of construction. The 
total number of radiator coils used are arranged in eight 
groups, of fifteen each, each of which may be cut in or out by 
a suitable arrangement of valves outside the casting. 

The fans distribute the hot air through the shops by ducts, 
overhead galvanized iron pipes being used in the boiler and 
paint shops, and masonry ducts beneath the floor in the ma- 
chine and erecting shop; this latter system of delivering heat 
was illustrated and described fully on pages 454-457, of the 
December, 1903, issue, in connection with the description of 
the main shop building. In the latter installation the heating 
equipments, of which there are two, are located in separate 
fan room additions to the building at opposite corners, as shown 


in the ground plan. 





the outside temperature. The most notable feature of this 
diagram is the close resemblance which the upper curve bears 
to the lower in form; this indicates the dependency of the 
capacity of this or, in fact, any heating system upon outside 
weather conditions. 

It should be here noted that the system was designed to 
maintain the temperature of the main shop at 55 degrees If 
when the temperature of the outside air is as low as 15 degrees 
F. This diagram shows how uniformly the system has :ic- 
complished this, and even better, as in no case has the s!iop 
temperature fallen even as low as the guarantee. This ¢om- 
parison will be facilitated by the heavy horizontal guide !'1:e5 
upon the chart, the upper heavy line referring to the desi: :ed 
shop temperature of 55 degrees F., and the similar heavy ine 
below indicating this chosen average winter temperatur: of 
15 degrees F., upon which the design was based. 

Great credit is reflected upon the engineering departr ent 
of the road for the selection and installation of this inte’ st- 
ing and efficient system. It was designed under the dire:ion 
of Mr. A. R. Raymer, assistant chief engineer, the actua’ de 
tails of designing and construction having been carried out 
by Westinghouse, Church, Kerr & Co. 


” 


jung, 1904. 


INCREASE IN CAPACITY OF LOCOMOTIVES. 





Those who have not taken the trouble to compare figures 
showing the capacity of locomotives during the last few years 
vill find the statement in the accompanying tables startlingly 
instructive. These tables are presented through the courtesy 
of Mr. W. H. Lewis, superintendent of motive power of the 
Norfolk & Western Railway. They indicate the advance’ which 
jas been made upon that road in seven years. The story told 
in these figures should be impressed upon every railroad man- 
agement as indicating the real problem of the motive power 
department. 

The tables are arranged with footings, indicating the per cent. 
increase and decrease in the various items, and it is note 
worthy that whereas the number of freight engines has in- 
creased in this period 37 per cent., the total tractive power has 
increased 79 per cent., and the average tractive power, per 
engine, has increased 30 per cent. Along with these develop- 
ments freight ton mileage has increased 86 per cent.; ton mile- 
age per engine, 35 per cent.,and freight ton mileage per pound 
of tractive power, 4 per cent. With 37 per cent. more engines, 
freight engine mileage has increased 55 per cent., and the aver- 
age mileage per engine, 13 per cent. 

In the matter of fuel there has been an increase of 79 per 
cent. in the coal used by freight engines, and a decrease of 4 
per cent. in the amount of coal used per ton mile. With all 
the increase in work done the average increased cost of 
repairs, in terms of 100 freight engine miles, has been but 2 
per cent., and the repairs per 1,000-ton miles of freight has 
actually decreased 15 per cent. During this time the average 
tons per train has increased 5 per cent., and the average tons 
per engine 21 per cent. 

This statement not only contains a fund of information, 
which is worthy of study from a commercial standpoint, but 
it constitutes a most admirable record for the motive power 
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son, 75.58 miles were made at 56.6 miles per hour, and from 
Jackson to Niles, 115.91 miles were made at 62.9 miles per 
hour, excluding stops in both cases. The remaining division, 
from Niles to Chicago, 92.62 miles were made at an average 
speed of 46.7 miles per hour, also excluding stops. 

The train was hauled by Atlantic type engines all the way 
through: Engine No. 483, from Niagara Falls to Windsor, 
engine No. 263 from Detroit to Jackson, and engine No. 261 
from Jackson to Chicago. These engines were all built at the 
Schenectady works of the American Locomotive Company, the 
first one in 1901, and the other two in the following year. On 
this run some remarkable bursts of speed were made, particu- 
larly on the Canadian division. As these speeds, however, are 
all given in even minutes and half minutes, and are taken from 
the dispatchers’ train sheets, they are not sufficiently accurate 
to justify presentation as indicating the actual speeds. Two 
of these items record spurts of over 100 miles an hour. 





Mr. H. D. Taylor, who recently resigned as superintendent of 
motive power of the Lehigh Valley Railroad, has been ap- 
pointed superintendent of motive power of the Philadelphia & 
Reading Kailway, with headquarters at Reading, Pa., to suc- 
ceed Mr. S. F. Prince Jr., resigned. 





Mr. H. B. Hunt and Mr. T. Rumney have been appointed 
assistant mechanical superintendents of the Erie Railroad, 
with headquarters at Meadville, Pa. Mr. Rumney is succeeded 
as master mechanic at Jersey City, N. J., by Mr. William 
Schlofge. 


s 





Mr. J. J. Thomas, Jr., has been appointed master mechanic 
of the Atlantic Coast Line, with headquarters at South Rockey 
Mount, N. C., to succeed Mr. J. W. Oplinger, promoted. : 








INCREASE IN NUMBER AND CAPACITY OF FREIGHT LOCOMOTIVES AND COST OF FUEL AND REPAIRS BY YEARS FROM 1897 
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department, considering the fact that during these seven 
years so little has been added to the facilities for maintenance 
of these equipments as to amount to practically nothing. The 
force of these remarks would be appreciated if it were possible 
to indicate how comparatively little has been added to the 
Shop and roundhouse facilities for the maintenance of the 
enormously increased equipment of large American railroads. 








FAST RUN ON THE MICHIGAN CENTRAL. 





hrough the courtesy of Mr. E. D. Bronner, superintendent 
of ‘notive power of the Michigan Central Railroad, details of 
& iist run made by President Ledyard’s special train, from 
Ni. sara Falls to Chicago, have been received. This train left 
Nivgara Falls at 5:57 A. M., April 27, and ran over the Michi- 
gai: Central to Chicago, a distance of 509.71 miles, in 9 hrs. 
13 uins., an average speed of 55.31 miles per hour, not deduct- 
in Stops or the delay of 20 mins. in ferrying across the river 
at etroit. Deducting for stops and this delay the running 
Spud averaged 60.87 miles per hour, which is one of the fast- 


‘€st runs for this distance which has been recorded. On the 


div sion in Canada, of 225.66 miles, the average speed, ex- 
clu ing stops, was 70.7 miles per hour. From Detroit to Jack- 


Mr. W. A. Nettleton, who for a number of years was superin- 
tendent of motive power of the Kansas City, Fort Scott & 
Memphis Railroad, and afterward assistant superintendent of 
motive power of the Atchison, Topeka & Santa Fe, has been ap- 
pointed general superintendent of motive power of the St. 
Louis & San Francisco system, with headquarters at St. Louis, 
Mo. Mr. Nettleton began railroad service as a rodman in the 
engineering department of the Kansas City, Fort Scott & 
Memphis, in 1885. About a year later he became connected 
with the Westinghouse Air Brake Company, and in 1887 re- 
turned to the Kansas City, Fort Scott & Memphis as air brake 
inspector. Later he became engineer of tests of that road, 
and in 1892 was made superintendent of terminals of the 
Kansas City, Fort Scott & Memphis Bridge Company at Mem- 
phis, Tenn. In August, 1893, he returned to the Kansas City, 
Fort Scott & Memphis, and in April, 1895, was appointed super- 
intendent of motive power and machinery of that road. This 
position he held until January 30, 1901. In 1902 he was ap- 
pointed assistant superintendent of motive power of the Atchi- 
son, Topeka & Santa Fe, which position he occupied for a short 
time. Until his recent appointment as general superintendent 
of motive power of the Frisco system he hag been engaged in 
private business. 
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EDITORIAL ANNOUNCEMENTS. 


Advertisements. Nothing will be inserted in this journal for pay, EXCEPT 
IN THE ADVERTISING PAGES. The reading pages will contain only such 
matter as we consider of interest to our readers. 








Vontributions.—Articles relating to railway rolling stock construction and 
management and kindred topics, by those who are practically acquainted 
with these subjects, are specially desired. Also early notices of official changes, 
and additions of new equipment for the road or the shop, by purchase or 
construction. 





To Subscribers.—7je AMERICAN ENGINEER AND RAILROAD JOURNAL 
is mailed regularly to every subscriber each month. Any subscriber who faiis 
to receive his paper ought at once to notify the postmaster at the office of 
delivery, and in case the paper is not then obtained this office should be 
notified, so that the missing paper may be supplied. When a sub- 
scriber changes his address he ought to notify this office at once, so 
that the paper may be sent to the proper destination. 








Mr, C. W. Obert, who joined the staff of this journal as 
associate editor May 1, 1902, retires with the appearance of this 
number to become associate editor of the Street Railway 
Journal, of New York. His work, especially in connection with 
machine tools, powerhouses, shops and electrical equipment, 
has been greatly appreciated, and we wish him the best of 
success in his new undertaking. Mr. R. V. Wright, mechanical 
engineer of the Pittsburgh & Lake Erie Railway, joins our 
staff as associate editor. Mr. Wright comes to us after 1 
thorough technical training and with a number of years of 
practical railroad experience in connection with locomotives, 
cars, machine tools and other shop equipment. He has been 
intimately associated with the design, construction and equip- 
ment of the new shops of the Pittsburgh & Lake Erie Railroad 
at McKees Rocks, Pa., and our readers are already familiar 
with a portion of his work on the machine tools of that plant 
through his articles in this journal. We know of no one as well 
qualified as Mr. Wright to fill this position. 





No one can read the letters published in this issue from 
operating officers and presidents on the subject of big loco- 
motives without clearly seeing how well modern locomotives 
have met the requirements of heavy traffic in spite of tendencies 
to overload them and in the absence of adequate facilities 
for maintaining them. Of course, it is not to be expected that 
anyone will admit that he has been overloading his locomotives, 
but it is interesting to see that the general opinion of these 
gentlemen favors loading lightly enough to maintain average 
speeds of fifteen or more miles per hour, instead of loading 
them so heavily that they can scarcely crawl. These letters 


throw an occasional side light upon the immediate necessity for 
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The 
general inadequacy of side track facilities is admitted. Mr. 
Delano, in reference to lap sidings controlled by interlocking, 
touched on the question of the vital importance of keeping 
engines moving when on the road. What the Burlington has 


bringing other road factors up to the big locomotives. 


accomplished in this direction is worth studying. It is sig- 
nificant that Mr. Kendrick, of the Santa Fe, who has the big- 
gest locomotive in the world, is most outspoken in praise of big 
engines. The closing remarks of his letter, concerning facili- 
ties for dealing with these engines, should be considered by 
every railroad management in the country. The letters gener- 
ally indicate that if, instead of merely made bigger, locomo- 
tives were really improved in design as they increase in size, 
there would be fewer failures in spite of the greatly increased 
duty. 





NEW SPECIFICATIONS FOR CAR WHEELS. 





An exceedingly important contribution to the subject of car 
wheels is printed on another page of this issue, in the new 
proposed specifications presented by Dr. Dudley before the In- 
ternational Association for Testing Materials. These specifica- 
tions are believed to embody the best information at present 
known on the subject. Chemical and drop test requirements 
are included, but the interest in the new specification centers 
in the part played in the manufacture of wheels by the heat 
treatment ag finally indicated by the tape sizes of the wheels. 
The tape size permeates the whole specifications. These speci- 
fications provide that wheels shall be inspected in groups of 
three tape sizes and, as explained by Dr. Dudley in his com- 
ments upon the specifications, this is a much fairer method 
of examination than that whereby large numbers of wheels 
may be rejected unfairly by the old method. In these specifica- 
tions each tape number will have either a drop or a thermal 
test. The thermal test is the most important test in this speci- 
fication and that which tells the most about the wheels as it 
is designed to simulate conditions of long continued application 
of the brakes. 

These specifications should receive immediate attention by 
the Master Car Builders’ Association, and the fact that they did 
not originate with that organization should not prevent an 
immediate study of the subject in the hope of adopting require- 
ments which will not only tend to improve cast iron wheels, 
but also be fairer than the present requirements to those who 
are developing the manufacturing side. 


A BUSY DAY IN AMERICAN LOCOMOTIVES. 





Within an interval of only a few days a group of locomotives 
has gone on to the rails in this country which constitutes what 
seems likely to be the most radical and promising improve- 
ment which has ever been brought out in the history of the 
American locomotive. Almost simultaneously the Pennsy!- 
vania road puts into service a De Glehn compound, the New 
York Central the new Cole balanced compound; the Chicago, 
Burlington & Quincy a Vauclain balanced compound, and tlie 
Baltimore & Ohio brings out its enormous freight locomotive 
of the Mallet type. Appearing at practically the sar.e moment, 
this is strong medicine, but the patient seems to need it, and 
those who have watched the development of these types to this 
point are confident that the result will be a radical improve- 
men in locomotive practice. It is believed that the appearane 
of these four engines at the St. Louis World’s Fair will in {'e 
future be looked upon as an epoch-making event. 

The De Glehn compound stands as the most successful tyve 
of locomotive in the world, and has been accepted as such 'y 
the leading railways of France; this is shown by-the 7: 
that. the locomotive men of that country have waived th:ir 
own practice in its favor. The Cole balanced compound star |S 
for an adaptation of many of the successful ideas of the °'¢ 
Glehn system, and the result, so far as it can be shown in ti‘al 
runs, has surprised those who have been looking for a succ °*s- 
ful and powerful machine. The Vauclain balanced compo’. id 
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is the latest development of the builders of more compound 


locomotives than have been turned out by any other concern, 


and it has already been cordially accepted by other prominent 
roads. The Baltimore & Ohio, in its new Mallet pushing en- 
gine, while working in a somewhat different line, has taken 
an audacious step which seems likely to have equally im- 
portant results in influencing freight locomotive design. 

To properly assimilate this remarkable collection of designs, 
new to our practice, will require the utmost thought and 
ability of American railroad men. If these designs had come 
singly they would have been sufficient to indicate a desire to 
see the locomotive problem attacked scientifically, but to have 
these four come at once from different directions is very over- 
whelming proof that those have not been far wrong who have 
urged the importance of attacking the locomotive problem with 
a view of placing its development on a plane equal with-those 
of recent years of stationary and marine practice. 

These efforts all point in one general direction: that of per- 
mitting the use of weight at its best advantage and departina 
from the principle of developing along the line of increased 
size and weight alone. . 

It is unnecessary and in fact impossible to draw compari- 
sons between the three systems for passenger locomotives, or 
to critically dissect that of the Mallet compound. This will 
be done through the St. Louis testing plant and road service. 
Whether or not one shows superior advantages over another 
is not the important point. Through the influence of these 
locomotives, practice is sure to take a new turn in the direc- 
tion of more scientific design, and in addition to this a lesson 
will be learned which is more immediately important than 
even that of locomotive improvement. 

These locomotives are sure to do more for their weight than 
any others have ever done. They take a long step in the direc- 
tion of increased complication, and this means that the engines 
must be cared for; complication which brings no adequate re- 
turn has no place in mechanical development, but complication 
which is incidental to such returns as these locomotives are 
sure to give will compel attention to running repairs and 
methods of operation, two factors of the locomotive situation 
which have been neglected in this country too long. Methods 
which are not adequate for the maintenance of ordinary simple 
locomotives must give place to those which are adequate, and 
while we are about it, why not take a little step in advance and 
build locomotives which will accomplish more than those in 
present service? 

The opinions expressed in this issue by the best railroad 
operating men in the country indicate their feelings toward 
the question of overloading and caring for locomotives. Those 
who go at all under the surface of the locomotive problem to- 
day will agree to the following conclusions: 

First. The American locomotive is worthy of more intelli- 
gent designing. Second. It is worthy of the care and mainten- 
ance which is necessary to keep it up to a fair approach to its 
maximum service capacity. Third. It is worthy of intelligent 
methods of operation which will enable it to do its work upon 
ihe road to the best advantage from a commercial standpoint. 
“he skill and good judgment involved in these three principles 
will surely not now be lacking among men who have brought 
\merican railroads to their present high state, and when 
things and methods are outgrown they will surely turn to that 
vhich promises relief, 








Time To Sir aND THINK.—“An economy which I think rail- 
oads overlook more often than private corporations is that 
‘f providing sufficient supervision of work. The majority of 
ailroad men who are advanced to positions of responsibility 
ave not sufficient time to sit down occasionally and take a 
eliberate survey of the general situation in their departments, 
nd the result is that while they are driving away at matters 
‘hich are urgent and to which they are absolutely obliged to 
ive first attention, they overlook economies which might be 
‘fected if they had sufficient expert help to relieve them of 
ome of the details which they now have to handle in person.” 
‘M. K. Barnum, before the Western Railway Club. 
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RAILWAY SHOPS. 





BY R. H. SOULE. 





XIV. 





CONCLUSIONS. 





The several subdivisions of the general subject which have 
been dealt with will be mentioned seriatim, in order that each 
may be commented on, and additional information (if any) in- 
troduced. 

The Erecting Shop.—Table I in the original article gave 24 
ft. 9 in. as the greatest spread (centre to centre) of tracks in 
the longitudinal shops there listed, but attention was called 
to the fact there had been a tendency towards progressive in- 
crease in that spread. Since that time several shops of 25 ft. 
track spread have been mapped out, and it is known that one 
road has at least considered a spread of 30 ft. (the building 
being 90 ft. wide) for the three main longitudinal] tracks, in- 
termediate dummy tracks being provided simply for use in 
wheeling and unwheeling engines. This arrangement would 
bring into permanent use for standing engines the entire 
length of each of the three main tracks, and would require only 
about 1,350 (30x45) sq. ft. of floor space per engine, as com- 
pared with the minimum of 1,300 sq. ft. given in Table IV fora 
transverse shop even under the most favorable conditions. 

In the case of transverse shops it was stated that a width of 
65 ft. between crane runway columns was sufficient, but this 
statement should be qualified. If in the design and arrange- 
ment of the erecting shop suitable and sufficient space has 
been reserved for engine truck repairs at one end of the build- 
ing, but still under the main crane runway, so that engine 
trucks may be gropped into that space by the crane, then a 
span of 65 ft. between crane runway columns is quite suf- 
ficient; but if, as in some recent new shops, the whole floor 
space is given over to stalls in which engines are to be stood, 
it then becomes necessary to repair each engine truck on the 
track where its engine is standing, and under those circum- 
stances a span of 65 ft. will be found too scant, and it should 
be increased to, say, 70 ft. In the evolution of the modern 
transverse shop from the old one there has been a tendency to 
reduce the width below a comfortable working limit, as by so 
doing the length and depth (and therefore the cost) of the 
over-head crane or cranes is kept down to a minimum, and sim- 
ilarly the height of the building up to the lower chord of the 
roof truss. In the case of the old-style transverse shop, with its 
cheap timber truss roof, always with minimum head room for 
any span, there was not the same incentive to curtail the 
span, and therefore those old shops are remembered as com- 
fortably roomy. 

The U. P. shops at Omaha, Neb., and the O. S. L. shops at 
Pocatello, Ida., afford an interesting comparison of erecting 
shops, the same cross section of building (combined erecting 
and machine shops) being used at both places, but the Omaha 
erecting shop is longitudinal, while that at Pocatello is trans- 
verse. 

New longitudinal erecting shops have been put up by the. 
Pennsylvania Lines to replace old transverse shops at Co- 
lumbus, O.,and Ft. Wayne, Ind.; in the latter the overhead 
cranes have a capacity of 75 tons each (with two auxiliary 10- 
ton hoists), a notable advance from the previous 65 ton-limit. 
Another valuable feature of the Ft. Wayne arrangement is that 
the wheel lathes and similar tools are located between the 
erecting and boiler shops under the sweep of the erecting shop 
cranes; this practice, originally introduced at the Juniata 
(Altoona) locomotive building shop, is being incorporated into 
the design of the latest Pennsylvania repair shops, as at Ft. 
Wayne and Wilmington, Del. Ft. Wayne also differs from Co- 
lumbus in having longitudinal storage pits under the floor be- 
tween tracks. 

The new transverse erecting shop of the New York Central 
at West Albany has a span of nearly 70 ft. between crane 
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runway posts and therefore has ample room for both an en- 
gine and its truck on each track, besides which there is an ad- 
ditional space of 20 ft. under a gallery, the building having a 
span of 90 ft. The crane arrangement is peculiar, as there are 
two 60-ton cranes instead of the more usual single 120-ton 
crane. When engines are being wheeled or unwheeled both are 
in requisition, and at other times each may work separately, 
giving double service and quicker movement. As far as known 
this is the first case where this arrangement has been adopted 
in a completely new transverse shop, although it had previous- 
ly been resorted to (as at Bloomington, IIl., on the C. & A.) 
to make possible the introduction of overhead traveling cranes 
in an old shop where the head room was limited; with this 
arrangement, when the two cranes are lifting an engine only 
bottom yokes are required, and vertical space is saved. 

The new double transverse shop of the Lehigh Valley at 
Sayre, Pa., will probably be put in use late this year and will 
attract a great deal of attention on account of its great size 
(48 stalls), the provision of covered yards, and the extension of 
the erecting shop and machine shop crane service into the 
boiler shop; it will also have a system of pits (in the covered 
yards) for the storage of engine strippings. 

The new Moline, IIl., erecting shop of the C., R. I. & P. is un- 
usual in many respects; it has a span of 95 ft., the unusually 
wide shop of the N. Y. C. at West Albany being 90 ft. as above 
mentioned. It has separate systems of pits for respectively 
stripping, repairing and wheeling engines, the first and last 
being longitudinal, while the repair pits (38 in number) are 
neither longitudinal nor transverse, but are of a sort between 
these two types and on the herring-bone plan. This arrange- 
ment constitutes a new type of erecting shop, and the output 
results will be a valuable guide to future practice. 

The new plant of the Locomotive & Machine Co. of Mon- 
treal (now belonging to the American Locomotive Co.) has an 

erecting shop of the longitudinal type, and stands alone in this 
respect among American locomotive building shops which are 
engaged in manufacturing for the railways in general, although 
a similar shop is found at the Juniata (Altoona, Pa.) con- 
struction shop of the Pennsylvania. 

At Jackson, Mich., on the M. C., is found both a transverse 
and a longitudinal erecting shop, in the form of a T, which 
are worked jointly as one shop. 

The new Danville, Ill., shop of the C. & E. I. has a trans- 
verse erecting shop with both a heavy (80-ton) overhead crane 
and a transfer table, an unusual arrangement; in this case the 
overhead crane is used only for wheeling or unwheeling en- 
gines, or handling boilers, or any lighter work, the engines 
being moved in and out of their stalls over the transfer table. 
The shop has a span of about 74 ft. between crane runway 
posts, but a considerable portion of this is taken up by a fringe 
of heavy tools and a longitudinal track, so the actual working 
space in the width of the shop is reduced accordingly. 

The Machine Shop.—Iit was stated that average conditions 
did not suggest the necessity of covering more than about one- 
third of the floor space with traveling crane service, but it is 
proper to state that some examples of very recent practice 
greatly exceed that limit; for instance, Sayre, Pa. (L. V.), 77 
per cent., and Moline, Ill. (C., R. I. & P.), 54 per cent. On the 
other hand, in a large new shop which an Eastern line has 
under consideration this ratio is 40 per cent., while at Dan- 
ville, Ill. (C. & E. I.), it is about 33 per cent. 

Several complete tool lists have been published, and the data 
thus supplied, together with additional data which is probably 
forthcoming, will form a basis from which new lists may be 
compiled in the future. 

The new St. Paul, Minn., shop of the Great Northern has no 
traveling crane service whatever, and as the roof trusses are in- 
clined from the horizontal (lower chord included) the shafting 
is hung almost entirely from three lines of wooden posts. 

The Moline machine shop tool layout at once attracts at- 
tention on account of the large proportion of tools which are 
placed transversely to the longitudinal axis of the shop; this is 
made possible by the individual drive and the group drive, as 
in the latter case a single transverse shaft can serve a consid- 


erable number of small tools. This arrangement often gives 


much better access (from the main longitudinal aisles) to in- 


dividual tools than under the old system (before electric driv- 
ing was introduced), when all tools had to be ranged in lines 
parallel to the main shaft. 

The Sayre machine shop will be notable on account of its lib- 
eral proportions and its superb day lighting, as its entire floor 
area, together with the two adjacent covered yards, the whole 
forming a rectangle 240 ft. by 620 ft., is to be covered by a saw- 
tooth roof; tire shrinking floors and lye vats, with proper 
drainage features, are introduced at two central points. In very 
large plants it becomes burdensome to have to handle work 
of this character outside of shop buildings; at Sayre these lye 
vats being of ample size and coming under traveling cranes, it 
is to be expected that driving wheels on their axles can be 
treated as readily as smaller parts. 

The Boiler Shop.—The capacity of a traveling crane for 
general floor use was assumed to be 35 tons, and that for~a 
riveting tower crane 25 tons; recently, however, the American 
Locomotive Co. has finished the boiler for the new B. & O. 
Mallet articulated compound, and it is found to weigh com- 
pleted with flues 42 tons, and without flues 281% tons, which 
suggests a readjustment of crane capacities if such engines are 
to be reproduced in the future. 

In the extended and re-arranged boiler shop of the Juniata 
(Altoona, Pa.) plant of the Pennsylvania the re-located 17-ft. 
stake hydraulic riveter is placed in a pit as before, with ram 
at a convenient height above floor level, but the old hydraulic 
crane has been replaced by an electric crane; the operator 
stands alongside of the riveter and with his left hand works 
the ram valve lever, his right hand being available for work- 
ing the handles of three adjacent controllers (of the street car 
type) by which he can control the three movements (two hori- 
zontal and one vertical) of the tower crane to a nicety. 

Sayre is almost the only transverse shop which has its boiler 
shop arranged as a prolongation of the erecting and machine 
shops with joint crane service throughout; this will give the 
Sayre boiler shop the use of two 120-ton cranes and six 15-ton 
cranes, and it will be unique, as regards crane facilities, among 
American railway repair plants. 

Moline, a longitudinal shop, with erecting shop bay in the 
centre and machine and boiler shops on either side, divides its 
boiler and tank work, placing its riveter in one end of the 
erecting shop bay so as to get joint crane service between the 
two, and reserving the wing (which is served by an independ- 
ent through track) for tank repairs, and work on the lighter 
attachments of boilers. 

The new boiler shop of the C. & E. I., at Danville, IIl., has 
traveling cranes covering its entire floor surface; the main bay 
has a two-trolley 20-ton crane which would seem rather light 
for heavy boilers even now in use; the crane in the side bay, 
for light work, is of 3 tons capacity; the stalls are reached by 
the transfer table which is joint to erecting and boiler shops, 
the two being in separate buildings. 

The Smith Shop.—It was stated that on account of the gen- 
eral use of swing cranes in smith sheps it was advisable to 
provide head room (from floor to lower chord of roof truss) of 
at least 22 ft. and attention was called to the fact that Collin- 
wood was 24 ft.; since then a tendency to increase this height 
has been noted, probably to secure better results in the way of 
clearing the shop of smoke, Moline being 25 ft. 6 ins. and Wil- 
mington, Del. (P. R. R.), being made 33 ft. in imitation of 
Juniata; the new smith shop at Sayre is, however, 20 ft. 

A fine example of smith shop roof construction, with hori- 
zonal bracing fully developed, is found in the case of the new 
Topeka, Kan., shop of the A., T. & S. F.; this feature is so often 
overlooked and neglected that this particular case is worthy of 
note (see illustration on page 378 of the AMERICAN ENGINEER 
for October, 1903). 

A very complete equipment of 14 oil furnaces of various sizes 
and for different purposes has been installed at Moline; the 
building is not fully occupied at present, as it is proportioned 
to take care of the work of both the locomotive shops and the 
car shops, the latter not yet having been built, however. 


a 


pee reeies prepress 


June, 1904. 


The Wilmington smith shop has very broad and very high 
windows, and a large proportion of doors; in this case the 
object was not so much to secure light as to make it possible to 
keep the shop comfortably cool in hot weather. 

(To be Concluded.) 








SPECIFICATIONS FOR CAR WHEELS. 





By C. B. DuDLEy. 





[These specifications were prepared for the American Society 
for Testing Materials. They contain exceedingly important 
improvements, which are explained by Dr. Dudley in extracts 
from his comments which follow the specifications.—Ebr1rTor.] 

The wheeis furnished under these specifications must be 
made from the best materials, and in accordance with the best 
foundry methods. The following pattern analysis is given for 
information, as representing the chemistry of a good cast iron 
wheel. Successful wheels, varying in some of the constituents 
quite considerably from the figures given, may be made: 


TORRE GRU 6.6 okie cin ce cawncsces oe ee. 
Se, COU ons ceces datas sie's 2.90 per cent. 
CemeeOe COPUON ok icc iescescctans 0.60 per cent. 
SE. ob heb ekkeavews Chewneeeen 9.70 per cent. 
DEE: bare ds adancsdncens ae aaaad 0.40 per cent. 
ID, © Sisn aaa a ie eaten ee lel a 0.50 per cent. 
ET - os wemewen vac eames eae 0.08 per cent. 


1. Wheels will be inspected and tested at the place of 
manufacture. 

2. All wheels must conform in general design and in meas- 
urements to drawings, which will be furnished, and any de- 
parture from the standard drawing must be by special permis- 
sion in writing, and manufacturers wishing to deviate from the 
standard dimensions must submit duplicate drawings showing 
the proposed changes, which must be approved. 

3. The following table gives data as to weight and tests of 
various kinds of wheels for different kinds of cars and ser- 
vice: 

33-in. Diameter Freight and 


Wheel. Passenger Cars. 36-in. Diameter. 
60,000 Lbs. 70,000 100,000 Loco- 
Kind of Service. Capacity Lbs. Lbs. Passenger motive 
and Less. Capacity. Capacity. Cars, Tenders. 
NOM iccanaseeiccs 1 2 3 4 5 


Weight, maximum.. .500 Ibs. 650 Ibs. 720 Ibs. 705 Ibs. 760 lbs. 
Weight, minimum... .560 Ibs. 610 Ibs. 670 lbs. 680 Ibs, 720 Ibs. 
ileight of drop (feet). 12 12 12 12 

Number of biows..... 10 12 15 12 15 

4. Each wheel must have plainly cast on the outside plate 
the name of the maker and place of manufacture. Each 
wheel must also have cast on the inside double plate the date 
of casting and a serial foundry number. The manufacturer 
must also provide for the guarantee mark, if so required by the 
contract. No wheel bearing a duplicate number, or a number 
which has once been passed upon, will be considered. Numbers 
of wheels once rejected will remain unfilled. No wheel bearing 
an indistinct number or date, or any evidence of an altered or 
defaced number, will be considered. 

5. All wheels offered for inspection must have been meas- 
ured with a standard tape measure and must have the shrink- 
age number stenciled in plain figures on the inside of the wheel. 
The standard tape measure must correspond in form and con- 
truction to the “Wheel Circumference Measure” established by 
the Master Car Builders’ Association in 1900. The nomencla- 
‘ure of that measure need not, however, be followed, it being 

ufficient if the graduating marks indicating tape sizes are 
‘4 in. apart. Any convenient method of showing the shrink- 
‘ge or stencil number may be employed. Experience shows 
hat standard tape measures elongate’ a little with use, 
ind it is essential to have them frequently compared and rec- 
ified. When ready for inspection, the wheels must be arranged 
n rows according to shrinkage numbers, all wheels of the 
ame date being grouped together. Wheels bearing dates more 
han thirty days prior to the date of inspection will not be ac- 
epted for test, except by permission. For any single inspection 
ind test only wheels having three consecutive shrinkage or 
tencil numbers will be considered. The manufacturer will, of 
-ourse, decide what three shrinkage or stencil numbers he will 
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submit in any given lot of 103 wheels offered, and the same 
three shrinkage or stencil numbers need not be offered each 
time. 

6. The body of the wheels must be smooth and free from 
slag and blowholes, and the hubs must be solid. Wheels will 
not be rejected because of drawing around the center core. The 
tread and throat of the wheels must be smooth, free from deep 
and irregular wrinkles, slag, sand wash, chill cracks or swollen 
rims, and be free from any evidence of hollow rims, and the 
throat and thread must be practically free from sweat. 

7. Wheels tested must show soft, clean, gray iron, free from 
defects, such as holes containing slag or dirt more than \ in. 
in diameter, or clusters of such holes, honeycombing of iron 
in the hub, white iron in the plates or hub, or clear white iron 
around the anchors of chaplets at a greater distance than % 
in. in any direction. The depth of the clear white iron must 
not exceed % in. at the throat and 1 in. at the middle of 
the tread, nor must it be less than % in. at the throat or 
any part of the tread. The blending of the white iron with 
the gray iron behind must be without any distinct line of de- 
marcation, and the iron must not have a mottled appearance in 
any part of the wheel at a greater distance than 1% 
in. from the tread or throat. The depth of chill will 
be determined by inspection of the three test wheels described 
below, all test wheels being broken for this purpose if neces- 
sary. If only one of the three test wheels fails in limits 
of chill, all the lot under test of the same shrinkage or stencil 
number will be rejected and the test will be regarded as fin- 
ished so far as this lot of 103 wheels is concerned. The manu- 
facturer may, however, .offer the wheels of the other two shrink- 
age or stencil numbers, provided they are acceptable in other re- 
spects as constituents of another 103 wheels for a subsequent 
test. If two of the three test wheels fail in limits of chill, the 
wheels in the lot of 103 of the same shrinkage or stencil num- 
ber as these two wheels will be rejected, and, as before, the test 
will be regarded as finished so far as this lot of 103 wheels is 
concerned. The manufacturer may, however, offer the wheels 
of the third shrinkage or stencil number, provided they are ac- 
ceptable in other respects, as constituents of another 103 wheels 
for a subsequent test. If all three test wheels fail in limits of 
chill, of course the whole hundred will be rejected. 

8. The manufacturer must notify when he is ready to ship 
not less than 100 wheels; must await the arrival of the in- 
spector; must have'a car, or cars, ready to be loaded with the 
wheels, and must furnish facilities and labor to enable the 
inspector to inspect, test, load and ship the wheels promptly. 
Wheels offered for inspection must not be covered with any 
substance which will hide defects. 

9. A hundred or more wheels being ready for test, the in- 
spector will make a list of the wheel numbers, at the same 
time examining each wheel for defects. Any wheels which 
fail to conform to specifications by reason of defects must be 
laid aside, and such wheels will not be accepted for shipment. 
As individual wheels are rejected, others of the proper shrink- 
age, or stencil number, may be offered to keep the number 
good. 

10. The inspector will re-tape not less than 10 per cent. of 
the wheels offered for test, and if he finds any showing wrong 
tape marking, he will take the whole lot and require them to 
be restenciled, at the same time having the old stencil marks 
obliterated. He will weigh and make check measurements of 
at least 10 per cent. of the wheels offered for test, and if any 
of these wheels fail to conform to the specification, he will 
weigh and measure the whole lot, refusing to accept for ship- 
ment any wheels which fail in these respects. 

11. Experience indicates that wheels with higher shrinkage 
or lower stencil numbers are more apt to fail on thermal test; 
more apt to fail on drop test, and more apt to exceed the max- 
imum allowable chill than those with higher stencil or lower 
shrinkage numbers; while, on the other hand, wheels with 
higher stencil or lower shrinkage numbers are more apt to be 
deficient in chill. For each 103 wheels apparently acceptable, 
the inspector will select three wheels for test—one from each 
of the three shrinkage or stencil numbers’ offered. One of 
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these wheels chosen for this purpose by the inspector must be 
tested by drop test as follows: The wheel must be placed 
flange downward in an anvil block weighing not less than 
1,700 pounds, set on rubble masonry 2 ft. deep ana having 
three supports not more than 5 in. wide for the flange 
of the wheel to rest on. It must be struck centrally upon the 
hub by a weight of 140 pounds, falling from a height as shown 
in the accompanying table. The end of the falling weignt must 
be flat, so as to strike fairly on the hub, and when by wear 
the bottom of the weight assumes a round or conical form, it 
must be replaced. The machine for making this test is shown 
on drawings which will be furnished. Should the wheels stand, 
without breaking in two or more pieces, the number of blows 
shown in the above table, the 100 wheels represented by it will 
be considered satisfactory as to this test. Should it fail, the 
whole hundred will be rejected. 

12. The other two test wheels must be tested as follows: 
The wheels must be laid flange down in the sand, and a chan- 
nelway 1% in. in width at the center of the tread and 4 in. 
deep must be molded with green sand around the wheel. The 
clean tread of the wheel must form one side of this channel- 
way, and the clean flange must form as much of the bottom 
as its width will cover. The channelway must then be filled 
to the top from one ladle with molten cast iron, which must 
be poured directly into the channelway without previous cool- 
ing or stirring, and this iron must be so hot, when poured 
that the ring which is formed when the metal is cold shall 
be solid or free from wrinkles or layers. Iron at this tem- 
perature will usually cut a hole at the point of impact with 
the flange. In order to avoid spitting during the pouring, the 
tread and inside of the flange during the thermal test should 
be covered with a coat of shellac; wheels which are wet or 
which have been exposed to snow or frost may be warmed 
sufficiently to dry them or remove the frost before testing, but 
under no circumstances must the thermal test be applied to a 
wheel that in any part feels warm to the hand. The time when 
pouring ceases must be noted, and two minutes later an ex- 
amination of the wheel under test must be made. If the wheel 
is found broken in pieces, or if any crack in the plates extends 
through or into the tread, the test wheel will be regarded as 
having failed. If both wheels stand, the whole hundred will 
be accepted as to this test. If both fail, the whole hundred 
will be rejected. If one only of the thermal test wheels fails, 
all of the lot under test of the same shrinkage or stencil num- 
ber wiil be rejected, and the test will be regarded as finished, 
so far’as this lot of wheels is concerned. The manufacturer 
may, however, offer the wheels of the other two shrinkage or 
stencil numbers, provided they are acceptable in other respects, 
as constituents of another 103 wheels for a subsequent test. 

13. All wheels which pass inspection and test will be re- 
garded as accepted, and may be either shipped or stored for 
future shipment, as arranged. It is desired that shipments 
should be, as far as possible, in lots of 100 wheels. In all cases 
the inspector must witness the shipment, and he must give, in 
his report, the numbers of all wheels inspected and the dis- 
position made of them. 

14. Individual wheels will be considered to have failed and 
will not be accepted or further considered, which: ist, do not 
conform to standard design and measurement; 2nd, are under 
or over weight; 3rd, have the physical defects described in 
Section 6. 

15. Each 103 wheels submitted for test will be considered 
to have failed and will not be accepted or considered further, 
if: 1st, the test wheels do not conform to Section 7, especially 
as to limits of white iron in the throat and tread and around 
chaplets; 2nd, one of the test wheels does not stand the drop 
test as described in Section 11; 3rd, both of the two test wheels 
do not stand the thermal test as described in Section 12. 


COMMENTS By Dr. DUDLEY. 


A good deal might be said in explanation of Section 5 con- 
cerning tape sizes. It will, perhaps, be sufficient to say that 
no foundry is able to make its total output all of the same 


circumferential size, and that experience has shown that there 
is an intimate relation in any good foundry between success- 
ful wheels and tape sizes. There are several reasons why the 
output of a foundry varies in diameter or circumferential 
measurement. First, although the moulds are supposed to be 
of the same size, yet, as a matter of fact, this is not the case. 
Moreover, a mould which has been used a number of times is 
apt to increase a little in diameter, and also to wear a little. 
This cause for variation in tape sizes is not a very serious 
matter, however, as efforts are usually made to keep the moulds 
fairly uniform in size. Another cause for variation is tempera- 
ture of pouring. It will be readily understood that greater 
shrinkage is characteristic of metal cast at high temperatures. 
Furthermore, difference in chemical composition makes some 
difference in the shrinkage. However, the most important 
cause for variation in tape sizes is the effect of the annealing 
pit. It is well known that as fast as the wheels are taken out 
of the moulds, while they are still red hot, they are put in 
annealing pits, containing 15 wheels, or more. The annealing 
pits are made of metal tubes, lined with fire brick, the inter- 
stices between the pits being filled with sand, the object of the 
whole device being to allow the wheel to cool slowly. It is 
common practice to allow the wheels to remain in the pits four 
days. While in the pits certain changes take place in the metal, 
and it is well known that the usual effect of anneaiing is to 
increase the tape size of the wheel a little. Experiments have 
been made which indicate that a re-annealing—that is, putting 
a wheel into the pit a second time, between a number of freshly 
cast hot wheels—will increase the tape size up to sometimes 
two numbers. Furthermore, the wheels at the top and bottom 
of the pit do not increase the same as those in the middle of 
the pit. It is perhaps not necessary at this time to go into 
the changes which take piace.in the annealing pit further than 
to say that those wheels which come out of the pit nearest to 
the size which they had when put into the pit—or, what 
amounts to the same thing, those wheels which are less an- 
nealed—are found by experience to be most likely to fail on 
drop test, and also less likely to stand the thermal test. It will 
be seen, therefore, that there is a very intimate relation be- 
tween tape sizes and successful output, and this will explain 
why so much reliance is placed on the tape sizes. 

Section 7 has to do with the chill. As already explained, the 
tape number is an important element in the wheel, and in 
addition to strength and ability to stand thermal test, the 
chill, likewise, is a function of the tape number. The lowest 
tape numbers in any foundry will be apt to have the highest 
chill, and may fail on test from naving too much chill, while 
the higher tape numbers, which mean the greater circumfer- 
ence, have the least chill, and may fail from having too little 
chill. The requirements of Section 7 in regard to rejections 
are based on a good deal of experience. It was formerly the 
custom to reject a whole 100 wheels if the test wheels failed 
from any cause. This was believed to be a hardship by the 
manufacturers, and in view of the intimate relation between 
tape sizes and successful wheels there has been introduced into 
these specifications, as is seen, authority only to reject out of 
each 100 wheels tested, the other wheels of the same tape num- 
ber as the wheel which failed allowing the other tape numbers 
to come up again. 

Taken as a whole, it is perhaps safe to say that for ordinary 
service, by which is meant for all service except under 40 and 
50-ton freight cars, wheels which will pass the tests of these 
specifications will be safe and give fairly good results in ser- 
vice. There are some points in connection with the failure of 
wheels under heavy cars that need further study, and it is 
more probable that as this study progresses it may be found 
essential to change or modify some of the requirements of the 
specifications. The special failure of wheels under heavy cars 
is a circumferential crack either in the tread or in the throat 
of the wheel, resulting sometimes in the breaking off of the 
flanges. The causes leading up to this failure are complicated, 
and it is probable that modifications in the design of the cars 
themselves may very greatly diminish the number of failures 
of this kind. 
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LAKE SHORE & MICHIGAN SOUTHERN RAILWAY. 


XIV. 





THE WOOD MILL. 





The preceding articles of this series have described the 
essential and interesting features of the yard layout plan and 
of the building construction used in the Collinwood car de- 
partment repair shops. In this article will be discussed that 
important department of the car repair work, the wood mill. 
This wood mill is of particular interest to railroad shop men 
on account of the many new features and radical departures 
from existing practice that are involved: it represents an ad- 
vanced stage of the art of arranging and operating wood-work- 
ing tools that is unequaled in any other similar shop. 

The location of the wood mill building was selected in ac- 
cordance with the most approved practice in this line, and 
provides a very convenient arrangement for ease of handling 
both rough and finished work. As indicated in the layout plan 
of the car shops (see page 408 of the November, 1903, issue), 
this shop is located between the lumber storage department, 
including the dry kilns and dry lumber storage building, at 
the east end of the shop yard, and the points of lumber con- 
sumption, the car repair shops and freight car repair yard, on 
the other side. This results in a centralization of the 
work around this important focal point of the department, 
making it very convenient to prepare and deliver finished lum- 
ber to the repair jobs where it is needed. 

This building is conveniently served by tracks, which give 
ready access for delivering rough lumber and also removing 
dressed and sized stock. As may be seen from the layout plan 
above referred to, two inside track connections, supplemented 
by two outside tracks lead to the eastward to the lumber 
yard, where access is provided by conveniently-arranged 
longitudinal tracks to the long lumber piles; in this way sills 
and other car timbers, as well as smaller stock, can be quickly 
delivered to the dry kilns or wood mill ready for milling. A 
track connection is also made with the dry lumber shed, in 
which the lumber is stored after being kiln-dried, until de- 
livery to the wood mill is necessary. 

The delivery of dressed lumber from the wood mill to points 
of consumption for repairs is made easy by its convenient 
location alongside the freight car repair yard and close to the 
freight and passenger car repair shop buildings. Track con- 
nections are liberally provided by the general transfer table 
arrangement, while the planking in the freight car repair yard 
permits of delivery to any part by trucks. The cabinet shop, 
which occupies the north end of the heavy freight repair shop 
building, has track connection with both the wood mill and 
the dry lumber shed for facility in receiving material. 

Perhaps the most important feature of the wood mill is the 
arrangement of its machinery, which was worked out to pro- 
vide easy combinations for handling the bulky and heavy 
pieces of stock. The arrangement was so designed that all 
work will progress naturally from the entering (east) end of 
the mill westward in the course of the milling operations. This 
may ‘be studied by reference to the accompanying floor-plan 
drawing of this shop. All sills and heavy timber work is 
brought in on stub-track A, and is unloaded alongside the two 
t-side timber sizers; after passing these machines the work 
is laid down naturally in front of the gainers and tenoning 
machine, which constitute the next following step. After pass- 
ing the latter machines the work is next laid down, naturally, 
in front of the multiple-spindle vertical boring machine for 
the completing operation. This arrangement of handling heavy 
stock absolutely avoids the necessity of moving timber back- 
ward in the courses of its milling, all steps coming in a 
uatural, progressive order through the shop. 

Track B leads through the shop from end to end, as shown, 
it being intended to serve the various machines used in light 
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lumber dressing. The arrangement-of these machines is obvi- 
ously less important than that necessary in the heavy section, 
but still it may be seen to be such as to bring the roughing 
machines first, such as the matchers, supplemented by the rip 
and cut-off saws, at the incoming end of the building, after 
which are to be found the finishing machines, such as the dado, 
boring and tenoning machies, band saws, etc., although their 
exact arrangement is here of less importance. The selections 
of tools used in this shop may be learned from the following 
tool list, which also includes those for the cabinet shop: 


TOOL LIST.—CAR DEPARTMENT SHOPS. 
WOOD MILL. 


’ Size of 
No. Tool. Builder. Motor. 
321 Four-side timber planer........ Pay & Mees os. ccs ck adh 35 ~—s h.p.. 
322 Four-side timber planer........ Amn. W. W. Mach. Co...35 = h.p. 
323 “Lightning” matcher ......... Fay & Ds. vedee desc 25~=s ih.p. 
324 No. 27 matcher...............S. A. Woods Machine Co.35 _ h.p. 
325 No 6 automatic cut-off saw..... Greenlee Bros. ......... 20 hp. 
326 No. 4 vertical end tenoner...... Greenlee Bros. ......... 15 hp. 
ee SS ae ee S. A. Woods Machine Co.20 hp. 
328 No. 4 cut-off saw, automatic....Greenlee Bros. ......... 15 hp. 
329 No. 8 vertical saw and gainer...Fay & Egan............ 20 =s— ih-p. 
332 No. 3 automatic cut-off saw.....Greenlee Bros. ......... iS Bam 
See SO OO bx due Ne cnceeidven Greenlee Bros.*......... 20 =h.p. 
334 Automatic saw and dado........ Greenlee Bros. ......... 15 hop. 
335 40-in. bevel band saw.......... Williamsport Mach. Co..10 hp. 
336 42-in. band saw. ........ccccce ik ee 7% h.p. 
337 H. C. horizontal mortiser....... . kB rere 15 hp. 
338 No. 7 vertical mortiser and borer.Greenlee Bros. ......... 15 hp. 
ee ee ee ks Sa dle widens cog & Tee ee 15 hp. 
ee RO eae ee << kg Se re 7% h.p. 
341 Four-spindle horiz. boring mach. Greenlee Bros. ......... 10 bhp. 
WE ES cotta Said pla a 646 oe wx ake Pay @ WOW ie-s 6c céeae 7% h.p. 
344 24-in. pony planer............. S. A. Woods Machine Co.10  h.p. 
345 No. 3 gainer with 4-spin. borer..Greenlee Bros. ........ ae Le 
346 Double-head-shaper ........... GEORVOMOE® occ ech aawet 7% h.p. 
Be, EEE MUU TODS 6 oo 00:60 006 ba ce a ee 
451 Auiemeie Taito erinder.. .. oo... ic cic vccadecee enn 
SE OOOENS (OW OPTNNG Sooo. vs 6 he Ch dod one Mee 7% h.p. 
Soe I OE 6 oka Cadsiccics wt rhea evan 
Sipe ree Wd 4 a wise denwan wua'es Fay & Egan.......... 

CABINET SHOP. 
Ee ee Se 2 ee eee 
Or as 8565 hi osen os evaded COMUNE | ke siic i dcavias cadena 
460 4H: BORE SRW sw hice ci deccccs ak 2 eee 
S56 S56-UE. WOOP 2c ccc ccc ecns Per MRIs. s eccewa sc aauwene 
Ce. |. Sea CREE o . cndoks oe hace See Q 
456 7 x 24-im. surfacer..........:. Wee ca ackicnssuvebee nue 3 
Se ee OS ee ke es BOE £ 
GU. Se ON in. ccnh sds dda bd neandaele bees ae U 
Se Wee Carer MNSGMIET .. ccc sctecgcctancanedtvmatn ee 9 
1p 2 GD tem sad eat IO EE ee es PE 2 
461 24-in. pattern lathe............ Pay @ Mein. < civcckavcciaea @ 
462 Universal saw bench........... Amn. W. W. Mach Co.......... 8 
GG HOM TUGROINOP Ska ec cece stceess Greqmind Bre. cc oon kb oe cccncen 
464 Combination rip and cut-off saw.S. A. Woods Machine Co...... 
466 No. 3 self-feed rip saw......... Greenlee Bros 


Some representative views are presented herewith of the 
machines with which this shop is equipped, which will also 
serve to indicate the general character of the arrangement of 
the mill. A noticeable feature of this shop is the absence of 
belting and countershafting, all the machines being individu- 
ally driven by motors, with the exception of five tools at the 
south side of the shop, which are driven in a group; with 
the latter exception, however, scarcely a belt is to be seen in 
the entire building, making a very clean and light shop ar- 
rangement. The absence of belts and countershafting enables 
the full effect of the sky-lighting to be gained—an important 
factor in shop operation, which is highly conducive to the 
comfort and convenience of the workmen. 

An important tool in this class of work is the hollow-chisel 
mortiser (tool No. 338), which is shown in the first view. 
This machine has a wide range of adjustments, providing for 
any mortising work that may ve required for car repairs, and 
they are all easily and quickly controlled from the front. It 
has also a very convenient attachment in the form of a spe 
cial boring spindle, mounted upon its left-hand side for ease 
of locating holes in work while mortising, thus avoiding the 
necessity of removal to a boring machine in many cases. This 
tool was built by Greenlee Bros. & Co., Chicago, Ill. It is 
driven through a Morse sitent chain by a 15-H.P. Crocker- 
Wheeler constant-speed motor, the special boring attachment 
being ‘separately belt-driven by a similar’ motor of 5-H.P. 
capacity. A feature of its driving arrangement is the location 
of the two starting boxes for the motors, conven‘ently for the 
operator near the front of the table, so that the tool is thor- 
oughly under his control. é, 

The following engraving illustrates an interesting design of 
4-spindle horizontal boring machine (tool No. 341) for boring 
car sills, beams and other heavy work. This machine, which 














MACHINE COMPANY. 


This would seem to be 
A. 
DRIVEN BY A 10-H.-P. C.-W. MOTOR. 


It is driven through belt con- 
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BY CROCKER-WHEELER CONSTANT-SPEED MOTORS 
VEN GREENLEE 4-SPINDLE HORIZONTAL BORING MACHINE. 
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cially arranged for ease of manipulation, and is rapid and 
—DRIVEN 


accurate; the table is especially arranged for quick adjust- 


ments, and is very convenient. 





nection by an individual motor (Crocker-Wheeler), mounted 
upon the floor at the right of the tool, which is of 10-H.-P. 


capacity, operating at constant speed. 
GREENLEE HOLLOW CHISEL MORTISER, WITH BORING ATTACHMENT. 


was als built by Greenlee Bros. & Co., Chicago, IIll., is spe- 
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a rather large motor for a tool of this class, but it was in- 

tended to provide ample power for rapid and effective work. 
In another view is shown a 24-in. single surfacer (tool No. 

344), that was installed for use in handling light stock and 
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TYPICAL BAND SAW DRIVE.—10-H.P. C.-W. MOTOR BELTED TO DRIVE. 


special classes of work.’ This tool is the well known surfacer 
built by the S. A. Woods Machine Company, Boston, Mass., 
which has many important advantages for mill work, prin- 
cipally its simplicity of construction and convenience of opera- 
tion. It is, like the others, driven by a constant-speed motor 
(Crocker-Wheeler), which is here of 10-H.-P. capacity. A 
wooden belt-enclosure, or guard, is used at this tool to protect 
workmen from the belt on account of its proximity to the 
working space at the rear of the tool. 
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Crocker-Wheeler constant-speed motor, the motor being con- 
veniently located at the rear, outside the fencing; the driving 
belt passes through an opening in the rear panel to the driv- 
ing pulley of the machine. 

The two following tools, which were supplied by the Ameri- 
can Woodworking Machinery Company, New York, are of 
interest in their use at this shop on account of their strong 
and efficient, as well as convenient, design. They are, per- 
haps, the most interesting tools of the shop, as they involve 
unusual features in many ways. The 4-side sizer is the largest 




















BELTED DRIVE FOR THE “AMERICAN” PLANER AND MOULDER (AMER- 
ICAN WOODWORKING MACHINERY CO.)—20-H.-P. ©.-W. MOTOR. 


and most rapid machine of this type that is built by the 
American Woodworking Machinery Company, and is used 
here for heavy and rapid work in dressing sill stock. It has 
a capacity for work 30 x 16 ins. in size, and is adjustable for 
any combination of the four cutting heads; any one may be cut 
out of service, the side heads being easily swung out of the 

















A NEW DESIGN OF 4-SIDE SIZER IN USE AT THE COLLINWOOD MILL.—AMERICAN WOODWORKING MACHINERY CO. 


A representative band-Saw arrangement may be seen in the 
ext view. The entire tool is fenced in for the protection 
nd convenience of the workmen, which partition is not only 
' service in case of breakage of the saw, but also serves to 
tain the sawdust from the table for delivery to the collector- 
pe opening, thus assisting in keeping the surrounding floor 
ean. This tool (No. 335), which was built by the Williams- 
rt Machine Company branch of the American Woodworking 
achinery Company, New York, is belt-driven by a 10-H-P. 


way, or replaced by matcher or other style of heads, while 
the top and bottom cutters are easily raised or lowered by 
power gearing. The various feeding and other adjustments 
are complete. This machine, as installed in the wood mill 
(tool No. 322), is direct-driven by a 35-H.-P. constant-speed 
motor (Crocker-Wheeler). 

The remaining tool is the “American” planer and moulder; 
built by the well known Rowley & Hermance branch of the 
American Woodworking Machinery Company, at Williams- 
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port, Pa. This tool, which is not shown located in the floor 
plan of the shop, is driven by a 20-H.-P. constant-speed Crocker- 
Wheeler motor, located at the right of the tool, at a distance 
which affords protection from dust and dirt. This tool is an 
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DETAILS OF THE EXHAUSTER-COLLECTOR SYSTEM 
OF SHAVINGS TO THE POWER PLANT FOR FUEL. 
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unusually convenient machine to operate, as all adjustments, 
both vertical and horizontal, are controlled from a plate at 
the front side of the machine, convenient to the operator. It 
is also provided with numerous lever adjustments for quickly 
changing cutter pressures, starting and stopping the machine, 
etc. 

A noticeable feature of all these motor-driven equipments 
is the neat and convenient arrangement of the main con- 
trolling switches and starting box for each motor upon a 
small, hardwood floor-stand at a point near the tool, which is 











FOR THE DELIVERY 








VIEW OF THE EXHAUSTER LEADS DELIVERING SHAVINGS FROM THE 
CABINET SHOP AND WOOD MILL TO THE BOILER 
ROOM STORAGE BINS. 


convenient for the operator. These motor-control equipments 
differ from those used in the main machine shop in that 
these are operated at constant speeds throughout, for which 
reason the 4-wire multi-voltage system is not required here. 
The distribution system is thus greatly simplified, requiring 
only a 2-wire system of wiring. This system is distributed 
through the shop from two panel boxes, one of which is shown 
in the view of the band saw (at the right upon the rear 
wall). A circuit-breaker in each branch circuit to the ma- 
chines protects the motors from overloads, while the starting 
box at each motor is arranged to open the supply circuit in 


A furnished by 0.B.Co. 
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Furnished by Ohio Blower Co. 
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DETALLS OF THE EXILAUSTER PIPING LEADS FOR THE DELIVERY OF SHAVINGS TO THE POWER 
AND TRUSSING FOR OVERHEAD PIPE LINE. 
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case of no load from the current supply being in any way 
shut off. 

An essential feature of the wood mill is the exhauster col- 
lector system, which is installed to remove sawdust from the 
machines and from the floor as it accumulates, and deliver it 


to the power plant for use as fuel under the boilers. Two 
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FLOOR PLAN OF CABINET SHOP, SHOWING 
APPARATUS. 
exhauster blowers are used, located inside 
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Jacob N. Barr, assistant to the president of the Chicago, 
Milwaukee & St. Paul Railroad, died last month at his home 
in Libertyville, Ill. He was 52 years of age, and was one of 
the best known motive power officials in the country. He was 
a graduate of Lehigh University, and began his railroad career 
at the Pennsylvania shops, at Altoona. He went to the Chi- 
cago, Milwaukee & St. Paul in 1886, and was soon placed in 
charge of the motive power department. Subsequently, he 
had charge of the motive power department of the Baltimore 
& Ohio, and later of the Erie, and afterward returned to the 
Chicago, Milwaukee & St. Paul as general superintendent. 
He was one of the pioneers in the improvements made in chilled 
cast iron wheels, and was very active all through his career 
in developing and improving this part of railroad equipment. 
His death is a distinct loss to the railroads, and removes 
an able and intelligent man, whose life stood for uprightness 
and integrity. It is a loss to an unusually wide circle of 
friends who were endeared to him by unusual personal traits. 





Mr. T. B. Purves, Jr., has resigned as superintendent of 
motive power of the Boston & Albany Railroad, and is suc- 
ceeded by Mr. John Howard, formerly division superintendent 
of motive power of the New York Central & Hudson River 
Railroad. Mr.. Howard is succeeded by Mr. C. H. Hogan, 


master mechanic of the New York Central at East Buffalo, and 





the wood mill, upon wall brackets, from 
which suction pipes lead to hoods covering 
the cutters or, saws of the various tools, so 
as to instantly draw in any chips or sawdust 
produced; floor sweep openings are also pro- 
vided at the band saws, boring machines, etc., 
so that all shavings accumulating on the 
floor may be raked or swept to them, when 
they will be drawn away quickly by the suc- 
tion. With the elaborate provision of a col- 
lector-opening at each machine an unusual 
opportunity is presented for maintaining a 
cleanly condition in the shop; the unusual 
advantages to the men resulting from a re- 
duction of dust and the consequently lighter 
shop will surely make themselves known in 
the form of increased production. The ef- 
fectiveness of this system is evident when it 
is learned that it removes quite large sticks 
and blocks of wood with the greatest facility. 

The accompanying drawings present gen- 
eral details of the connections between the 
Shavings collector at the mill and the 














Storage bins in the boiler room of the 
power-house, where they are burned for 
fuel. From the discharge of the centrif- 
ugals on the wood mill roof, a 24-in. pipe connection is made, 
leading to the boiler room exhauster, which removes the shav- 
ines to the bins as fast as accumulated. The erection of the 
iecting pipe presented some difficulties, but these were 
ked out in the manner shown in the drawings; a special 
\t in the area between the wood mill and the cabinet shop 
used to support the pipe, while from there to the boiler- 
om roof a truss frame is used. The photograph shows this 
coustruction clearly. 
he cabinet shop equipment is very complete, as shown 
by the tool list. It is provided with the best and most efficient 
‘3 possible for the work, and is provided with a shavings 
co''ector system also, which removes sawdust, chips, etc., 
: the machines and delivers also into a connecting pipe 
ing over to the boiler-room. On account of their usually 
ler sizes these tools are not individually driven, but are 
&' ip driven from two line shafts. The effect of overhead 
‘ts is not troublesome here on account of the light class of 
‘ handled, and also on account of the greater part of the 
wc k consisting of bench work. The accompanying photo- 
8": -h shows the interior of this shop. 
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VIEW IN THE CABINET SHOP, 


SHOWING SHAVINGS COLLECTOR CONNECTIONS. 


Mr. Hogan is succeeded at East ~uffalo by Mr. William Smith, 
heretofore master mechanic at Mott Haven, N. Y. 





Mr. W. L. Davis has been appointed assistant master me- 
chanic of the Buffalo Division of the Pennsylvania Railroad 
at Buffalo, N. Y. 





Mr. E. H. McHenry, who recently resigned as chief engineer 
of the Canadian Pacific, and was for nineteen years connected 
with the Northern Pacific Railroad, has been appointed fourth 
vice-president of the New York, New Haven & Hartford, with 
headquarters at New Haven, Conn., where he will have charge 
of all new construction work. 





Mr. W. 8S. Morris, who recently resigned as mechanical super- 
intendent of the Erie Railroad, was surprised on May 16th by 
a delegation of his former subordinates, who presented him, as 
a token of esteem and affection, with a beautiful Turkish chair 
and a large hall clock. He had been but two years on the 
road, and in that time had endeared himself to his associates 
in a way which only men like Mr. Morris can do. 
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TRACK ARRANGEMENTS IN LOCOMOTIVE SHOPS. 


BY ©. A. SELEY. 








The arrangement of the erecting department of railroad 
shops has been interesting in the various modifications used to 
accomplish the purpose of the shop which is to receive the 
engine, house it during the various operations in dismantling, 
repairing, erecting and testing. For large shops it is not 
feasible to use spur tracks for entrance to the pits, and trans- 
fer tables or overhead traveling cranes are used for placing 
the engines. Prior to the common use of cranes, the transfer 
table was frequently used, serving a transverse arrangement 
of pits, one of which was usually rigged with a drop table 
for removing drivers. This use of a pit cut it out from general 
use so that the engine capacity of the shop in pits should not 
include the drop pit. This arrangement generally provides 
certain pits for boiler and tender work and the machine and 
boiler shop machines are placed back of the engines with a 
longitudinal track and runway separating the departments. 
This is a general description oi many railroad shops, some 
with and more without cranes over the engines. The Chicago, 
Great Western shops at Oelwein, Ia., present an interesting 
example of the transverse pit arrangement, served by a trans- 
fer table, with an overhead crane traversing the erecting shop 
and the heavy machine tools which has, no doubt, proved im- 
mensely valuable in dismantling and erecting work.. An 
electric lift is also used for lifting engines to allow taking 
out and getting in wheels. This lift runs on the erecting crane 
runways and is towed to place as required. This arrange- 
ment makes every pit available as a working pit, but at times 
must limit the field of usefulness of the erecting crane. The 
new Great Northern shop, at St. Paul, is of the same general 
type, but with a different crane arrangement. Light, hand- 
operated cranes cover the front ends of engines and a locomo- 
tive jib crane back of the engines has a radius of action to 
carry it within reach of the cranes in front. While these cranes 
will greatly facilitate erecting operations it is not believed they 
possess the flexibility and speed of a full overhead crane ar- 
rangement. One pit is equipped as a drop table. The Lake 
Shore & Michigan Southern shops at Collinwood, the Phil- 
adelphia & Reading shops at Reading, Lehigh Valley shops at 
Sayre (under construction) and some others present a modi- 
fication of the transverse track arrangement by omitting the 
outside transfer table, using instead a heavy overhead travel- 
ing crane with ways sufficiently high to traverse engines over 
one another. This requires the use of one space for entrance 
and exit. The usual winter troubles of an outside transfer 
table with snow and ice are avoided. These cranes are so 
heavy that they are not useful for comparatively light erecting 
operations, and lighter capacity cranes are installed for that 
purpose with separate runways on a lower level. The total 
investment for such an arrangement is large, as it includes 
the cost of a heavy crane, which is used only for transferring 
engines, and may make very few movements per day; also the 
cost of heavy steel work and walls of very considerable height 
and the cost of lighter capacity cranes, making this as costly 
an arrangement as can be put in. Available room and the 
arrangement of other shops may necessitate the plan just 
described in some localities, but that it is the best possible 
arrangement to be had for a given sum of money is a ques- 
tion. 

Many roads have erecting shops with longitudinal tracks 
and pits, and in these one end is frequently used as the boiler 
shop. In these shops two cranes are necessary in handling 
engines, one at either end. The center track is generally used 
for dismantling and also for the wheeling and final erection 
work, and a pit is needed to facilitate these operations. The 
engines during repairs are placed on blocking on the side pits, 
sometimes in a straight line and sometimes on a slight angle, 
to allow engines to be placed closer together and yet provide 
room for flue work and cross communication. The pits in the 
straight three-track shops hinder cross communication un- 
less a number of blanks and crossing planks are provided. 
Some have questioned the necessity for pits, but it is belfeved 
that they are necessary. Without them the engines have to 
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be blocked higher to do the work under them, and this neces- 
sitates also blocking up the men to work outside. Many 
boilers are not removed and need washing out, which would in- 
volve transferring during repairs. 

Close watching is necessary to prevent pits becoming the 
repository of junk, scrap and refuse, yet it can be done and the 
pits kept clean and properly drained with a good sewerage 
system. With these longitudinally arranged shops we find 
various modifications in regard to the location of the machine 
shop. The Norfolk & Western machine shop at Roanoke is a 
separate building, parallel with the erecting shop, with a num- 
ber of connecting passages and truck tracks. At Fort Wayne, 
Ind., the P. R. R. machine shop is at a right angle to the erect- 
ing shop, and the runways of the machine shop crane extend 
within the erecting shop for convenient transfer of heavy 
articles. The “Santa Fe” at Topeka, the Central Railroad of 
New Jersey at Elizabethport, Philadelphia, Wilmington & 
Baltimore at Wilmington, and others, have the machine shop 
in the same building with tools on one or both sides of the 
erectirg Vay. 

The designer of the Rock Island system shops at East Mo- 
line, Ill., has departed somewhat from all the above described 
arrangements. The erecting shop begins and ends like the last 
described shops, with longitudinally arranged pits for dis- 
mantling and final erecting work and with a center through 
track and passage way. 

The pits for receiving engines during repairs are at an angle 
with the center track, or arranged “herringbone fashion” may 
express it more clearly. The angle of the pits should be such 
as would be made by an average length engine, hanging from 
the hooks of two cranes when the cranes are about to approach 
each other, the trolleys being moved meantime to accommodate 
the distance between the hooks. A little more skill is neces- 
sary in handling the crane for placing an engine in this man- 
ner than the straight lift and traversing in the other plans, 
but experience shows that this is easily attained. While this 
plan requires a rather daring width of space (95 ft.), advan- 
tages which accrue seem to justify the arrangement. Two 
cranes are used, and when not employed in transferring en- 
gines they are available for assistance in erecting, being 
speedy in traveling and traversing, and having an auxiliary 
drum and fast hoisting hook for light lifts. Practically 100 
per cent. of the erecting shop is under service of these cranes, 
and if the future develops the need for them, additional cranes 
can be placed on the runways. Cross communication on the 
floor is greatly facilitated by the diagonal arrangement of the 
pits as compared with the straight longitudinal plan. The 
machine shop is on one side and the boiler and tank shop tools 
on the other, therefore the matter of cross communication is 
important. The center track has no pit, except at the ends of 
the shop beyond the end diagonal pits. The bays on either side 
of the erecting shop bay have runways, and cranes of various 
capacities are provided for the various operations carried on 
in the different sections of the shop. 

The day lighting of the erecting shop, a matter of great im- 
portance, has been accomplished with a perfectly diffused lig!:t 
without shadows, contributing to the successful operation of 
what appears to be an ideal shop. The matter of cost is always 
interesting, and in many cases a vital question. In a building 
which includes more than one department of locomotive rep: ir 
work it is not feasible to separate the costs of each, except 
in the proportion of the respective areas of each department, 
which does not give an altogether fair comparison. 

At East Moline the erecting shop occupies 36 per cent. of 
the area covered by the one building, which includes also -¢ 
machine, boiler and tank shops as well as a number of mi'or 
departments, such as copper, tin and sheet iron work, -'T 
brake, cab, pilot, tender frame and truck work. The cos’ of 
the entire building, at the present time the largest indivi’ “al 
railroad shop building on record, is less than $1.40 per sq ‘t. 
of area covered. This cost includes not only the walls, ' of 
and floors, but also the crane runways for serving the erec ng 
shop, 50 per cent. of the machine shop and 66 per cent. of “¢ 
boiler and tank shop, fan houses, heating tunnels and en "¢ 
pits, and shows a very economical construction. 
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MALLET ARTICULATED COMPOUND LOCOMOTIVE. 


0—6—6—0 TYPE. 


BAttTimMorRE & OHIO RAILROAD. 





This locomotive, which will exert a tractive effort of 70,000 
ibs. as a compound, and 85,000 lbs. in starting, as a simple 
engine, is entitled to the distinction of being the most powerful 
locomotive in the world. This locomotive is designed on the 
Mallet system, employing the Mellin system of compounding, 
which has been used so successfully in the Richmond com- 
pounds, built by the Richmond Works of the American Loco- 
motive Company. It is intended for very heavy pushing ser- 
vice on mountain grades of the Baltimore & Ohio Railroad, 
and is the first locomotive of this type to be built for American 
service. The type has become very popular in Europe for 
heavy grades and sharp curves. The design merits special 
attention because in a very large locomotive the work is di- 
vided up among four crank pins and four separate valve gears. 

The boiler of this remarkable locomotive was illustrated in 
this journal last month. Through the courtesy of Mr. J. E. 
Muhlfeld, general superintendent of motive power of the Balti- 
more & Ohio, and the american Locomotive Company, builders, 
a photograph, general drawings and additional information are 
now presented, and further description and illustrations will 
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AMERICAN LOCOMOTIVE COMPANY, 


—BALTIMORE & OHIO RAILROAD. 
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Well AMEE ‘a Lanta coin axsdkensiamanucawase bats debenel 334,500 s & 
Weight, tender (with 13 tons coal and 7,000 gals. water)...... 143,000 a 8 > 
Wolgmt, Gila, Gl SUOGMIGUEUG 6c nck ceeccctostesiggcecescoanwass 477,500 > >) 
ClonSGR. HE koh 6 6A 606684 hasAS hd Kime ened <eeae baal ft. 4 o > 
Clogs IEDs wa0aiine duaaddet vod av ealawe aso 10 ft. 6 ins. = a 8 
W heel base, SE Kk ddbawach cde eewheceavewrescena sa cues tea 10 ft. OD m 3] 
Wheel Be: Glens, Gl GUI. ies cccccdeseivecssietutaedes 30 ft. 8 ins. a 
Wheel base, total, of tender...........cccececccceeeececs 20 ft. 2 ins. u & 
Wheel base, total, of locomotive.............ccccecccecees 64 ft. : =. fe & 
Length) G2. Riseeeiye GOOP Wiis od acc cv eecteies cawiacdeaanaen <q ~ 
Length from pilot to friction casting.......ccccccccccees 51 ft. Bi ‘ins 
loight Gt Gomer G6 HOUSE GUNUG TOs ¢ o6ee sc Voc awdiddeduvanaeeens & 
Nake, ME Mc a banks sachiedediieedeesdaavagmeberel 9 ft. v4 yh ~ 
Dr] vidige Se 00 606 66 6 dededna sibs 600aeccesetnnbaneemen 9 x 13 ins. 4 
Crane: MEE scic on cccccns ces dienes twautdwssnsqudvous 6% x 7 ins. 
Crankpins, main side-rod .......e.eeeeees qecccecee sccoetun a ae < 
Crankpina, Imtermediate «oc cc cciccccccvcccsccccoes -+---5 X 4% ins. = 
CranBg FOU esi h:0 6 heeweadce sheik chendwees shee ewes 5 x 3% ins, 
Pistons, thickness... .High-pressure, 5% ins.; low-pressure, 514 ins. 
Pi ton-rods, NOD inc wakes 440écn0achondegon ds waaay 4 ins. 
Pi tog EE oa 6 s 01p.06.0:0% oC aaden Tee eT Cree re Cast-iron “rings 
Pitom=708 PAGKINE wc ccvcccccosese wtb csi ed eetedadnueen U. S. metallic 
Valve GOP idce asec acaecnwaene Cittevewdike ct nuwene wee Walschaert 
Valves, kind, high-pressure. ......ccccccccccsses reer re 10-in. piston 
Valves, kind, 1OW-PFOSBUTO 2... cccccedcccccccccedss Double-ported slide 
Valvem, SOGRUR OR cctrda 0s ca cnupaeeecdee das dtaeipseeseunn eee . 6 ins. 
Viives, outside lap........ High- -pressure, 1 ins.; low- -pressure, 1 in. 
Vi'ves, inside clearance..... High-pressure, in.;. low-pressure, in. 
Vaives, lead of, in full gear. . High-pressure, ¥% in.; low-pressure, in. 
- m ports...High-pressure, 1% x 23% ins.; low-pressure, 2% x 20 ins 


‘x ‘aust ports...High-pressure, 1% x 23% ins.; low-pressure, = = 20 ins. 
Bridges, Wate, OW PRONND 6 eo ccc rv cetedcdwiscguaesaces 1% ins. 
Boiler, style Ks eedonede ene ara 

itside diameter first ring .. 


SiveutgeuctdEddieecaeteaas .. 84 ins. 
atside diameter largest ring. Frere ee er $ecu ct@henwene sees ‘88 ins. 
itside diameter dome ........cccccccccsccces Sar cedecsveeety Ime 
DiGME VOI OPONUU ccck cnc ode cnc bonogstsbsts bed eae Terie. * S 

Fi box, leng., 108 ins. ; width, 96 ins. ; depth, a 80 ins. ; back, 72 ins. 
ates, sides, back, crown, tube Ce eee 7-16, % in. 

. ater’ GROG. oc accceccrcteesses Front, 6 ins. ; " sides and back, 5 ins. 

1 


ii as, ‘Thickness, “No. 333 number, 436; diameter, "2y ins. ; length, 21 ft. 
He. ing surface: 


Tubes, 5,366 sq. ft.; firebox, 219 sq. ft.; total, 5,585 = ft. 

Cr:.'@. SMM ad cauk bcxe el oa enlace #'S ag Sie ee a Cicada aie a halen 7 ft. 
TC: le WIS MONNON oo Oss vee cdc sccsestact veudbocuses 143, 000 ‘Tbs. 
Capacity........ seaweed ecvecves es Gee 2S tes Cater, F ,000 gals. 

C nstrQeGlom wwceedtoccceces ix cena chet edhe 62¢ alae frame 


J. E. MunHLFELp, General Superintendent Motive Power. 
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MOTOR-DRIVEN MACHINE TOOLS. 





THE DEVELOPMENT OF METHODS OF INDIVIDUAL MorTor-DRIVING 
FOR Borine MILLs. 





There have been many important improvements and distinct 
advances made in the development of methods of electrically 
driving boring mills during the past year. The increasing 
importance of the boring mill as a machine tool for general 
shop work has caused as much thought to be devoted to 
methods of driving .it as has been the case with the lathe. In. 


fact, the boring mill is rivalled only by the lathe and milling 
machine in range and variety of work which may be brought 




















CHANGE GEAR MOTOR DRIVE UPON A LARGE BETTS BORING MILL.— 
VARIABLE-SPEED GENERAL ELECTRIC MOTOR. 
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illustrating some approved arrangements of motor-driving for 
use upon boring mills. In this article it is.intended to in- 
dicate the lines along which progress has been made during 
the past year. It is of importance to note that there is a 
growing conviction among railroad repair shop men that 
variable speed driving for this class of tools is essential in 
obtaining the maximum efficiency and output from them. It 
is, of course, true that the constant speed drive is still much 
in evidence, with the entailed use of cone pulleys for variations 

















COMPACT ARRANGEMENT FOR A BULLOCK MULTIPLE-VOLTAGE SYSTEM 
VARIABLE-SPEED DRIVE UPON A 10-FT. BORING MILL.— 
BULLARD MACHINE TOOL COMPANY. 


of driving speed, but that this older method is being worked 
away from by the machine tool builders, may be seen by refer- 
ence to the accompanying engravings. 

In the first two views are illustrated examples of motor- 
driving applications to boring mills built by the Betts Machine 
Company, Wilmington, Del., which are remarkable for their 
compactness of design. These are both very large tools, and 
yet the spaces occupied by the driving mechanisms are very 
small as compared with that which would be required with 
the belt drive. The driving mechanism is arranged to pro- 
vide two gear ratios, in either of which cases, supplemented by 
a 100 per cent. speed variation at the motor by field control, 
makes a wide range of speed changes available at the boring 
mill table. The gear changes are, in this case, effected by a 
slip gear mechanism, which is easily handled by the operator. 
The arrangement of the motor is, in either case, here very 
easily taken care of, as it can be mou! 











ed upon the floor or above or below, in 
any way, so that its pinion will met 
with the reducing gear. In one of these 
illustrations the motor may be seen 2° 
ranged upon the floor level, while in ihe 
other it is below. The details of tlie 
drive of each of these two machines “"e 
identical. The motors are the w 
known multi-polar direct current moi“"s 








COMPACT GEAR DRIVE UPON A LARGE SPECIAL BORING MILL.—BETTS MACHINE COMPANY. 


—-VARIABLE-SPEED GENERAL ELECTRIC MOTOR. 


upon it, so that refinements of speed variation offered by in- 
dividual motor-driving are of as great advantage as upon the 
lathe. Especially in railroad repair shop work is the import- 
ance of advantageous driving arrangements for the boring mill 
coming to be recognized. 

4 year ago, in our June, 1903, issue, an article was presented 


of the General Electric Company, 8S! 
nectady, N. Y., which operate at vi 
able speeds by field control. 

In the next illustration may be seen an important exar 
of variable speed driving for the boring mill. This tool is ‘e 
10 ft. rapid-production boring mill, built by the Bullard ©. 
chine Tool Company, Bridgeport, Conn., equipped with ti! 
new variable speed gear drive box, which, in connection « ih 
the variable speeds made available at the motor, provide 4 
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wide range of gear changes for speed changes at the table. 
A wide range of speed changes is available at the motor by 
means of the multiple-voltage system, for which the motor is 
quipped. The motor used in this case is the type N four- 
voltage, variable-speed motor, built by the Bullock Electric 
lanufacturing Company, Cincinnati, Ohio. 


=k 


ing. Two changes of gear ratios are provided in the gear- 
box mechanism in the drive of the tool, which are easily con- 
trolled by levers near the motor. The effect of this com- 
bination is to make a driving arrangement of unusual con- 
venience and compactness for the large size of this tool. It 
indeed requires less space than would be necessary for this 
purpose if belt-driving were used. 














GEARED VARIABLE-SPEED DRIVE UPON A 51-INCH NILES BORING MILL. 
—BULLOCK MULTIPLE-VOLTAGE SYSTEM MOTOR. 














SPECIAL DESIGN OF MOTOR DRIVING EQUIPPED FOR THE M’KEES 
ROCKS SHOPS (P. & L. E. R. RB.) BY THE BAUSH MACHINE TOOT 
COMPANY.—CROCKER-WHEELER MULTIPLE-VOLTAGE 
MOTOR EQUIPMENT. 


























CONSTANT-SPEED (CROCKER-WHEELER) MOTOR DRIVE UPON THE NEW 
DESIGN OF BORING MILL OF THE J. MORTON POOLE COMPANY. 














‘ie In the following engraving is illustrated another inter- 
NE: ANTSPEED DRIVE APPLIED 70 A SIINCH BULLARD: BORING esting type of variable speed drive for the boring mill. This 
Li“ CRNERAL MERCER MOL WEEK SES SICSENES. is the 51-in. boring mill, which was equipped especially for motor- 

T 


motor is, here, conveniently mounted for connection to driving by the Baush Machine Tool Company, Springfield, 
‘ve, upon a cast iron bracket at one side of the housing, Mass., for the McKees Rocks Shops of the Pittsburg & Lake , 
which location it drives direct through reduction gear- [rie Railroad. This drive embraces an interesting arrange 
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ment of the motor in its mounting upon a _ cross-bracket 
between the two .housings at the rear of the tool; no more 
compact or advantageous arrangement could have been pro- 
vided on account of both the directness of the drive and also 
the removal of the motor from the range of dirt and chips, 
which is usually found in floor mounting conditions. 

The drive of this tool is through a special back gear, which 
provides two runs of speed, easily controlied from the side of 
the tool. Connection is made from the motor to the driving 
gear through a Morse silent chain. The driving-motor is a 
15-h.p. Crocker-Wheeler multi-voltage variable speed motor. 

In another illustration is shown the application of another 
multiple-voltage variable-speed drive to a Niles boring mill, in 
which a floor arrangement of motor is provided for. The 
motor is here direct connected to the drive by gearing, which 
has two runs for additional speed changes. The resulting ar- 
vangement thus effected is very compact and convenient. This 
motor is the type N multiple-voltage motor, built by the 
Bullock Electric Manufacturing Company, Cincinnati, Ohio. 

The two remaining engravings illustrate representative 
types of constant speed drives, as applied to the boring mill. 
The first tool is the new mill of the J. Morton Poole Co., 
Wilmington, Del., which is equipped with a change gear 
mechanism in the drive for obtaining variable speeds, aad 
makes it serviceable where variable speed motors are not to 


‘ be had. Three changes of speed are available in this gearing 


by manipulation of a lever atthe right side of the tool, thus 
offering a fair speed range, which can be met by the variable 
feeding speeds provided in the feed box. 

The motor is mounted upon the bed of the tool at the rear 
between the housings, and drives through a silent chain. It 
is controlled by a starting box located conveniently upon the 
right housing for the operator. With this arrangement the 
motor is made most accessible for attention and care, 

The other view illustrates one of the designs of constant 
speed drive that is used by the Bullard Machine Tool Company, 
Bridgeport, Conn., this arrangement being that applied to their 
51-in. boring mill. The noticeable feature of this arrangement 
of driving is the convenient location of the motor upon the 


cross bracket between housings at the rear. It is thereby. 


raised up out of the dirt and dust that is inevitable near the 
floor. The drive is made by belt to a counter-shaft, conven- 
iently located at the top of the housings, from which the drive 
to the lower shaft and back gearing of the table drive is made 
through cone pulleys and belt. The motor used in this case 
is the special type of direct-current motor of the General 
Electric Company arranged with belt tightener, which is used 
in the manner shown. This makes adjustments convenient 
and renders the arrangement very. serviceable. 





AIR BRAKE CONVENTION. 





One of the most important reflections from the convention of 
the Air Brake Association, held at Buffalo last month, was the 
necessity for higher brake power for freight cars. It was pro- 
posed in a paper by R. H. Blackall that the brake power should 
be increased from 70 to 90 per cent. of the light weight of cars, 
and that a cylinder pressure of 60 lbs. for emergency applica- 
tion should be provided. The increased attention given to the 
handling of air brakes, together with the tendency toward the 
use of hard brake shoes, renders this change possible. An im- 
portant paper by Mr. F. M. Nellis, secretary of the association, 
suggested that instead of arranging the braking power of pas- 
Senger cars on a percentage basis that it should be based upon 
the dead weight carried per axle, because of the large varia- 
tion of weight of passenger cars. When figured on a percent- 
age basis the light cars in the train produce the greatest brak- 
ing effect, in proportion to their weight, and are consequently 
likely to slide the wheels. Mr. Nellis supported his recom- 
mendation from the results of tests made on the New York, 
Ontario & Western Railroad, where, by arranging the braking 
as suggested, he reduced the sliaing of the wheels and avoided 
¢he surging of the train by making each car do its share of 

’ the work of braking. The opinion that it is possible to in- 
crease train pressure of freight trains to 90 lbs. was generally 
supported at this convention. 


COLE’S FOUR-CYLINDER BALANCED COMPOUND 
LOCOMOTIVE, 





NEW YORK CENTRAL & HUDSON RIVER RAILROAD. 





This locomotive was illustrated on page 166 of our May issue. 
Additiona] engravings are now presented, together with the follow- 
ing description by the designer, Mr. F. J. Cole, mechanical engineer 
of the American Locomotive Company : 

Owing to the satisfactory performance abroad of the four- 
cylinder balanced compound it seemed desirable to make a 
design embodying all the essential elements, but simplifying 
the construction to suit American requirements. With this 
in view the twocylinder single-expansion New York Central 
Atlantic was selected as the type which, without any radical 
changes in wheel base, boiler, etc., would be the most likely 
to give the best results. These engines possess many desirable 
features for heavy, high speed passenger service on roads of 
moderate grade. Their great steaming capacity, deep fire 
boxes, ample grate and fire box areas render them capable of 
sustaining high horse-power. Tests show that they have de- 
veloped from 1,400 to 1,500 indicated horse-power for continu- 
ous effort. 

The .advantageous features of the four-cylinder balanced 
compound engines are: 


(a) Balancing of reciprocating parts by similar horizontal! 
moving parts. One outside piston and its attachments moving 
forward while the inside one is moving backward. These ex- 
actly balance one another without the use of unbalanced 
weights in the wheels. 


(b) The increase of weight permissible on the driving 
wheels when considered dynamically. In the ordinary en- 
gine, at 60 miles per hour, with drivers 78 ins. in diameter, 
the increase or decrease at each revolution of the static weights 
on the rail is about 23 per cent. This is due to the centrifugal 
effect of the excess weights used to balance the reciprocating 
parts. 


(c) Increase of from 25 per cent. to 33 per cent. in sustained 
horse-power at moderate and high speeds without any materia! 
change in size or style of boiler. 


(d) Economy in the use of fuel, water and steam. 


(e) The sub-division of power on two axles and four cylin- 
ders. Reduction of bending stresses on the crank axle due to 
the fact that only half the turning moment is transmitted 
through each axle. The advantages from light moving parts, 
such as cross-heads, main rods, piston rods, etc. The light- 
ness of these parts permits them to be easily handled, and tlie 
probability is, as they have to transmit only half the usual! 
amount of power, that the wear and repairs will be great!) 
decreased. 


(f) Simplicity in design. One set of valve gear with com- 
paratively few parts when compared with the foreign designs 

The boiler is identical with the present Atlantics, with t!: 
exception of 3 ins. increase in length of barrel, due to the exi!: 
amount of clearance required between the low-pressure | 
inders and engine truck wheels. The high-pressure cylind 
are placed ahead of the low-pressure cylinders with the gui: 
and crossheads under the low-pressure cylinder saddle so : 
to obtain sufficient length of main rods. Otherwise the hi. ‘- 
pressure rods would be abnormally short in comparison \ 
the low pressure, which would result in too great angula: 
of the rods, excessive strains in the guides and crossheads 
unsatisfactory distribution of steam. 

The valve gear is of the usual American type of Stever n 
link motion, with reversing rocker and straight eccentric 1°. 
The valves are 14-in. hollow piston type, four in number, ‘ - !- 
tically the same and of extremely light construction. Two “re 
used on each side on the same stem, the high-pressure © °S 
being central admission and the low-pressure outside a‘ iS- 
sion. 

Preliminary tests show that this compound engine is ca:. '!¢ 
of developing from 1,900 to 2,000 indicated horse-power, |-3? 
having actually been obtained at 75 miles per hour, 1,6° 2 
67 miles per hour, and 1,680 at 84 miles per hour. 


nn > & ® 


wm 


=a <q 


241 


This locomotive will be tested on the locomotive-testing plant 
at St. Louis, and will form part of the exhibit of the New 


York Central at the World’s Fair. 
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RATIOS, COLE’S FOUR-CYLINDER BALANCED COMPOUND. 


Jung, 1904. 


Sev- 


It will afterward be put 


into regular passenger service on the New York Central. 
eral weeks of regular service indicate that the engine will be 


satisfactory from every standpoint. 
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Tractive weight to heating surface 

Tractive weight to tractive effort. 
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Tractive effort to heating surface. 
Heating surface to tractive effort. 


Total weight to heating surface. . 


Heating surface to grate area... 
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A NEW SEMI-RADIAL DRILL. 





BickrorpD DRILL AND Toot COMPANY. 





A radical and interesting design of drilling machine has 
recently been developed and placed upon the market by the 
Bickford Drill and Tool Company, Cincinnati, Ohio, the well- 
known builders of heavy duty and rapid production machine 
tools. This tool is of an unusual design, which they term 
“semi-radial,” the intention being to produce a tool 
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Size of base, working surface..... DAE CLA KOR Va es 3 ft. x 4 ft. 1 in. 
Distance from floor to extreme height of spindle........... 9 ft. 4% ins. 
Number revolutions of driving pulley to one revolution of spindle....6:9 
Maximum diameter of driving Cone......... ccc eee eee ceceeecens 18 ins. 
Yt eS Ser err rk rer ee ee 3 ins. 
Speed of countershatt...........cccccccececcccesscces 350 revolutions 
Floor space required... .......cccccccceveces 9 ft. 3 ins. x 11 ft. 9 ins. 


WISE, ROE eh cae ve cc cc ce aec ed lies dide ee eeacseteeqecmed 6,500 Ibs. 


s painemnneee - 





Mr. B. E. Stevens has been appointed general foreman of the 
locomotive department of the Illinois Central at the Burnside 
shops, to succeed Mr. George J. Hatz, recently resigned. 





of great rigidity and simplicity, which will be par- 
ticularly serviceable for many classes of work. It 
will be received with interest by a large number of 
machine tool users who require very heavy and stiff 
tools in their rapid machining processes. 

The criticism that would naturally be turned 
against the use of an overhanging cone, such as is 
here made use of at the top of the column, will be 
dispelled after a study of the extremely long and 
rigid bearing which is used for that cone. This 
bearing is shown in the accompanying sketch, from 
which may be seen the stiff and substantial char- 
acter of this novel arrangement. The cone pulley 
has its bearing upon tne outside of the overhanging 
arm, while the driving shaft extends through it to 
the other side, being connected to the hub by means 
of a special collar, as shown. 

The chief characteristics of this machine are 
rigidity, simplicity and durability, which, combined 
with a high ratio of transmission gears, make it an 
admirable tool for many classes of work. The head, 
on which all bearings are of uncommon length, con- 
sists of a single casting and is adjustable on the 
arm by means of a spiral gear which gives it an 
easy, quick motion. The spindle is made of ham- 
mered steel and has an unusually great vertical aad 
justment for a machine of its size. It is provided 
with both hand and power feed, and a quick ad- 
vance and return. The feeding mechanism fur- 
nishes three rates of feed, advancing by even in- 
crements from .008 in. to .016 in. per revolution of 
spindle, each of which is instantly available by 
means of a shifting key. 














The driving mechanism contains but seven gears, 
the piteh and_ periphery 





















































speed of which are 
conducive to long life. The speeds are five in 
number and advance in geometrical progres- 
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BEARING OVERHANGING CONE PULLEY. 


m from 50 to 170 revolutions per minute. The frame may be 
d to consist of but five parts, the base, column, cap, arm and 
in shaft, each of which are commensurate with the con- 


ous severe work which may be expected of a machine of 
S character. 


GENERAL DIMENSIONS, 
‘ameter of spindle, least section............ccccecccceee 1 13-16 ins. 
TV CRe ee MI cd  chat 8 Sase'6. 8 Sah ard 6th Chin Wald, d alga be'e MOR WAN 18 ins. 
-, SFLBOMSRE MORRO NE TIONS. 6.5, 5 ola: 5:<,0.4-4.0.07,0 «0h ecele. crne'cme «nl ies ORR ae 
5 One Gueune WMEE GONG CRUMB So 6a da w olai'epi ciel Wapleacacaeeun 24 ins. 
: COWVGS Under epindle Over BAGG is 6. ck é ccccccacecdccectvocoeeci ft. 
elves under spindle over floor............2cceccccccecce 4 ft. 7 ins. 
\ls work in plane of base to center Of .........ccccccccccccuce 8 ft. 
. OF CADIS WOURINE SOPTOUE ss 6.2 8a 66 oid kook pies we beds 20 x 20 ins. 


THE NEW DESIGN OF BICKFORD “SEMI-RADIAL” DRILL WHICH HAS BEEN DESIGNED FOR 


HEAVY AND EXACTING SERVICE. 

Mr. K. Trowbergh has been appointed superintendent of 
shops of the Great Northern Railway, at Everett, Wash., 
to succeed Mr. John wvickson, who was recently transferred to 
Larimore, N. D., as master mechanic. 





Mr. Nelson M. Maine has been appointed district master me- 
chanic of the northern district of the Chicago, Milwaukee & 
St. Paul Railway, with office at Minneapolis, Minn., to succeed 
Mr. John Taylor, resigned. 





Mr. James A. Hinson, president of the National Car Coupler 
Company, of Chicago, and widely known as an inventor of car 
coupling devices, died in Chicago, May 12. He was 52 years 
of age and had spent the whole of his business career in 
connection with railroad supplies. He brought out a large 
number of important inventions, and was one of the best 
authorities on all subjects connected with car coupling devices. 





Mr. A. W. Whiteford, heretofore piece work inspector at the 
new Omaha shops of the Union Pacific Railroad, has been ap- 
pointed superintendent of locomotive and car shops on the 
Nebraska division of this road, reporting directly to the super- 
intendent of motive power. Mr. Whiteford served as a special 
apprentice on the Burlington, and afterward acted as piece work 
inspector of this road at St. Joseph, Mo. He went to the Union 
Pacific eighteen months ago, and has earned his promotion 
through the remarkable net saving resulting from the shop 
operations which have been under his charge. 
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A NEW DESIGN OF SHAPER—THE “PULL CUT.” 





CINCINNATI SHAPER COMPANY. 





One of the most important changes that has taken place 
in metal working machinery design of recent years is evidenced 
in the accompanying engraving—the development of the “pull 
cut” idea for shapers. The Cincinnati Shaper Company have 
taken this important step in design with a view of bringing 
their tools to a position in advance of the pace that has been 
set by the use of the new high-speed tool steels, and in no other 
way could this have been done more effectively. There has 
been a growing opinion among machine tool users for some 
time past that the “pull cut” offers many advantages over the 
older style of push cut, and this new design will do much to- 
ward filling this demand. 

The tool here illustrated is the 24 in. x 12 ft. Cincinnati 
traverse shaper, with two heads, each of which is equipped 
for the “pull cut.” The difference between this and the ordin- 
ary type of traverse shaper is that the cutting tools are re 
versed, the cutting taking place during the backward motion 
of the ram and quick return during the forward, the operation 
being thus directly opposite to that 


THE SPRING MEETING OF THE NATIONAL MACHINE 
TOOL BUILDERS’ ASSOCIATION, 





An important meeting of the National Machine Tool Build- 
ers’ Association was held at Cincinnati, Ohio, on Tuesday, 
April 26, this being the occasion of their semi-annual conven- 
ton. A large attendance was present, the membership now in- 
cluding 43 machine tool builders, three of whom were added 
at this meeting. 

The association passed a resolution reaffirming the resolu- 
tion, adopted at the last meeting, at New York City, which 
bound the members to maintain the present schedule of prices. 
Interesting papers were read by P. E. Montanus, of the Spring- 
field Machine Tool Company; by F. L. Eberhardt, of Gould & 
Eberhardt, and by A. H. Tuechter, of the Cincinnati Machine 
Tool Company. 

Mr. Montanus, in his paper entitled, “The Work of the 
Machine Tool Builders’ Association,” pointed out the good work 
that the association had done in maintaining prices during the 
present depression in the trade. He called attention to the 
fact of the decrease of net profits on the average line of ma- 
chine tools, prior to the formation of the association, to a point 





in the usual type of shaper. 

The advantage of this type is that 
the pressure or thrust of the tool 
is taken directly back against the 
bed of the machine, and tends to 
draw the table and apron more 
closely to the bed, rather than force 





them apart, as is the case with all 
push-cut shapers. This is of a de- 
cided advantage, especially when 
heavy cutting is being done, as is 
the case since the introduction of 
high-speed tool steels. Then, in 
many cases, the work itself can be 
pressed directly against the bed of 
the machine, so that the resistance 
to the cutting is not all together de- 














pendent upon the hard clamping of 


the work and the table. Large pieces THE NEW “PULL-CUT’ SHAPER RECENTLY INTRODUCED BY THE CINCINNATI SHAPER COMPANY. 


can also be advantageously bolted 
to the bed, the tables being removed; this is of considerable ad- 
vantage in certain classes of work. 

The head is so constructed that the stress due to the cut 
comes directly upon solid metal contacts, and not upon threads, 
bolts or screw points, except in the case of the set screws for 
holding the tool. These screws are large in diameter, and 
have a long bearing. The whole construction of the head is 
one of great rigidity and strength, having the least possible 
tendency to yield or spring under the cutting strain. Except 
for the head, ram and such other modifications as have been 
found necessary, this traverse shaper is similar to the ordin- 
ary push-cut machine heretofore and still built by the Cincin- 
nati Shaper Company, the introducers of this type of tool. 


RELIABILITY OF Gas ENGINES.—A 400-H.P. gas engine has 
been run for 98 per cent. of the total number of hours in one 
year without stopping, and the idle 2 per cent. was made 
necessary by adjustment of the dynamo to which it was 
coupled. In another case four engines of 450-H.P. each have 
been run six months without stopping. These facts are cited 
in an article in The Engineer, of London, but without stating 
the location of the engines. An engine at Winington has been 
run from 20 to 130 days without shutting down, and Messrs. 
Mather and Platt have run a Korting engine of 750-H.P. at 
full load night and day for a week at a time, only stopping it 
to make examination. The Premier Gas Engine Company has 
frequently run engines of from 400 to 600 H.P. for three and 
four Weeks at a time continuously. This record is sufficient 
to establish the reliability of gas engines upon a very satis- 
factory basis. 


where it was no longer profitable to the builders to make them. 
This was shown to be not only due to competition, but also to 
the increase in wages and in cost of raw material, in addition 
to which it became necessary to redesign many types of ma- 
chines; weights had been increased, and many improvements 
had been added, such as gear guards, micrometer indexes, etc. 
The engine lathe had increased from 25 to 40 per cent. in 
weight, as had also planers, shapers, drills, milling machines, 
etc. Mr. Montanus stated that he did not believe it possible 
or advisable for the machine tool builders ever to form a-trust, 
but thought that they should be united harmoniously in order 
to aid in advancing security and safety in business operations. 


This association, which was formed in 1902, has succeeded in 
restoring normal prices in some lines, in eliminating certain 
defects in the prices of detailed parts, and in bringing about a 
better feeling of confidence. Mr. Montanus presented an elal 
orate and comprehensive argument, in which he gave detaile: 
figures to show the value of the association; as, for example 
in 1908, when prices were advanced from 5 to 10 per cent. an: 
demoralization of the business was averted. 


Mr. A. H. Tuechter, in an interesting paper upon “The Con 
dition of the Upright Drill Trade,” spoke about the genera 
conditions of the market trade. He said that during the recen: 
depression nearly every dealer and user asked for lower prices 
but that such prices had been repeatedly refused. He cited « 
number of cases to show what could be done if the builde! 
would stand firm. He thought that the drill makers were n¢ 
making any money, and had only themselves to blame for thi» 
condition; it seemed to him that as a remedy they shou' 
organize and fix prices. 


: 
: 
3 
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The officers of the Association are as follows: President, mined by the laborious and frequently inaccurate method of 
William Lodge, Cincinnati, Ohio; ist vice-president, W. P. calculation from the known countershaft speed and pulley 
Davis, Rochester, N. Y.; 2d vice-president, F. B. Reed, Worces- ratios. 


ter, Mass.; secretary, P. E. Montanus, Springfield, Ohio; treas- The demand has been very great for some time past for some 
urer, Enoch Earle, Worcester, Mass. 
An interesting feature of this convention was the banquet — . 


which was given to the visiting members by the local mem- 
bers at the Queen City Club in Cincinnati. This event was 
most pleasant and delightful, Mr. Philip Fosdick presiding as 
toastmaster in his own inimitable manner. A humorous di- 
version was presented at the banquet in the form of a “me- 
chanical” (?) menu card, which is presented below, with a 
partia! interpretations 


POSITIVE-FEED ARRANGEMENT. 


DEMONSTRATION AT QUEEN CITY CLUB. 
Tuesday, April 26, 1904. 


MENU. 


Drop Forgings. 
Blue Prints. 
Condensed Steam. 

(No indicated horse-power.) 
Plan(k)ed Shad, with Turned Potatoes. 
Rhine Wine, 110 Volts, Alternating Current. 
Spring Lamb; Mint Sauce with Ball Bearings 
Blowhole Cement. 

Philadelphia Dovetails. 

Salad; Apprentice Lard Oil Dressing. 
Champagne, 500 Volts, Direct Current 
Cold Shot Castings. 

Cheese, Double Back Geared. 
Cutting Oil. 

Valvoline. 

Taper Pins. 





INTERPRETATION CROSS SECTION VIEW OF THE CUT-METER, SHOWING DETAILS OF CON- 

a Sole dite tataae: STRUCTION AND INDICATING MODE OF OPERATION. 
Condensed Steam—Soup. 

sall Bearings—French peas. 

Blowhole Cement—Sherbet. 
Philadelphia Dovetails—Squabs. 

Cold Shot Castings—Ice cream in forms. 
Cheese—Brie. 

Cutting Oil—Brandy. 
Valvoline—Coffee. 

Taper Pins—Cigars. 


THE CUT-METER—A TACHOMETER FOR INDICATING 
CUTTING-SPEEDS UPON MACHINE TOOLS. 





The keen competition of the last few years, supplemented 
by the rapid increase of use of the new high-speed tool steels, 
has had the effect of practically revolutionizing machine shop 
practice. The increased production which is now sought, 
where formerly easy-going methods were thought sufficient, 
has made such heavy demands upon the machine tools, their 
builders and even the tool operators, that important studies 
are now made of the possibilities of various cutting speeds, 
feeding rates, depths of cut, etc., with reference to maximum 
production. One of the greatest difficulties that has been met 
n the studies of this kind has been that of the lack of means 
of quickly and accurately determining the cutting speeds of 
working in the machine tool. This has usually been deter- 





METHOD OF USING THE CUT-METER TO INDICATE THE TABLE SPEED 
i OF A PLANER.—GIVES EXACT CUTTING SPEED INSTANTLY 
WITHOUT CALCULATIONS. 


form of an instrument, in the nature of a tachometer, which 
could be arranged to indicate directly in cutting speed, but up 
till recently no device of this nature has been devised which 
is capable of ready application to any type of machine tool 





EW OF THE CUT-METER, AS USED FOR MEASURING CUTTING SPEEDS 
ON MACHINE TOOLS. 
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and of simple and compact construction warranting its con- 
tinual use in machine shops. Such a device is illustrated 
herewith, and is appropriately called the ‘“cut-meter.” Itis a 
portable tachometer, the dial of which is calibrated to read 
directly in feet per minute. An accompanying sectional view 
shows clearly the construction. 


The principle of centrifugal force or hydraulic pressure is 
avoided in this instrument. It consists of a circular magnet, 
mounted on the snaft, carried by bau bearings, in front of 
which is a soft steel ring which deflects magnetic lines of 
force through an aluminum disk. This disk is mounted on a 
hardened steel shaft supported by jewel bearings, and on its 
outside edge are engraved figures which indicate the speed; 
this is resisted in turning by a hairspring attached to the 
shaft, which brings it back to the zero point when the magnet 
is at rest. Attached to the main shaft outside of the case, is 
the driving wheel, which has a rubber tread, or tire. 


The magnetic lines of force flow from the negative pole 
through the aluminum disk to the steel plate and back again 
through the disk to the positive pole of the magnet; therefore, 
when the magnet is revolved, a dragging action is set up in 
the disk, the intensity of this action being in proportion to 
the speed of the magnet. The resistance of the hairspring. to 
the rotation of the disk has a similar counter effect, so that 
the displacement of the dial is directly proportional to the 
rotative speed of the magnet; thus, the scale can be graduated 
in equal divisions representing feet per minute at the per- 
iphery of the driving wheel with rubber tire. 


In the construction of the instrument the jewel bearings and 
steel ring are placed in an inner case, which may be removed 


at will, as shown in the detail view presented herewith. This 
inner case protects the dial from air currents set up by the re- 
volving magnet, the opening through which readings are taken 
being covered by glass. In order to provide for permanence of 
the magnets they are aged after being hardened and mag- 
netized; after this they are tested and again laid aside for a 
considerable interval, then retested. A change in strength too 
slight to be appreciable in actual work can be detected, and if 
the magnet has changed it is discarded. The air gap of this 
magnet is but 1-32 in., being so narrow as effectually to prevent 
influence upon the instrument by outside magnetic forces. The 
makers state that cut-meters have been used in constant and 
severe service for a year and then found to be as accurate as 
when first assembled. The machine is extremely durable, and 
the dial and shaft are very light, so that practically no stress 
comes upon their bearings. 


The use of this instrument in the machine shop will be not 
only of great value but also of universal interest. The War- 
ner Instrument Company, makers of the device, state that in 
testing it in one modern shop the cutting speed of a motor- 
driven tool running on soft steel was found to be 159 ft. per 
minute, but upon taking the average throughout the shop on 
the same stock, the average cutting speed was but 24 ft. per 
minute. In another shop two boring mills were indicated, the 
speed of one being 160 ft. and of the other 22 ft. per minute, 
the feed being practically the same in both cases. The differ- 
ence in diameter of work makes it difficult to guess anywhere 
near the true speed, and in one instance a superintendent look- 
ing at a machine guessed the cutting speed at but one-quarter 
of the actual figure. A large number of tests have shown that, 
with modern equipment, working speeds run only fror 25 to 
50 per cent. of the speed that should be used to obtain the most 
profitable results. Little study of these figures is required to 
show the advantages to be obtained by use of this device for 
keeping track of machining conditions in a shop. 


This cut-meter is manufactured by the Warner Instrument 
Company, Beloit, Wis., who have devoted unlimited care and 
expense in perfecting it. It is made for use at any desired 
speed. As adapted for use in the machine shop it is calibrated 
to indicate from 0 to 250 ft. per minute cutting speed, the 
smallest fraction of speed change indicated by it being a 
change of 1-5 of 1 per cent. An accompanying illustration 
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shows the method of operating the instrument, in readig the 
cutting speed of a planer; the simplicity and practicability of 
its use in the shop are made evident in this instance. The 
makers will be pleased to furnish any additional information 
regarding this interesting new device upon application. 








In these modern times devices are sought which will ac- 
complish the greatest results with the least expenditure of time 
and exertion. To this fact, doubtless, more than any other 
was due the rapid 
introduction of the 
hand blower as a 
substitute for the 
old time bellows. 


During the years 
which have elapsed 
since this change 
the B. F. Sturte- 
vant Co., Boston, 
Mass., who _ have 
been pioneers in 
the manufacture of 
blowers, have been 
perfecting their de- 
sign and construc- 
tion until their 
hand blower, 
known as Style A, 
has shaped itself 
into a new design, 
known as Style B, 
as herewith _illus- 
trated. 


These hand blow- 
ers have been ex- 
tensively intro- 
duced in connec- 
tion with new 
forges of all kinds, 
and have likewise 
been applied to old 
style brick and 
iron forges as 
simple, efficient and economical substitutes for the bellows. 
Not only are they adapted to forge blowing but can readily 
be applied as portable ventilating apparatus. 





THE NEW STURTEVANT HAND BLOWER. 


The blower is adjustable on the shaft and its outlet may 
thus be set to discharge in any direction and readily connected 
to the rorge tuyere by means of galvanized iron piping. The 
blower is of cast iron, strongly constructed in every particular, 
has a steel shaft running in babbitted boxes and a fan wheel 
of galvanized steel solidly riveted to a composition hub with 
extended arms. 


The frame is carefully designed, well braced, and is so 
arranged that the slackness of the belt driving the blower 
may be taken up by lowering the blower shaft, which is sup 
ported by collars sliding on the frame. The feet are provided 
with holes so that the hand blower may be readily screwed 
to the floor. 


These hand blowers are made in two sizes. The total length 
on the floor of Style B-1 is 18 ins., while the total height of 
the frame is 48 ins. The driving wheel is 24 ins. in diameter, 
the blower outlet is 314 ins. in diameter, and the complete out 
fit weighs but 135 lbs. Style B-2 is of slightly larger dimen 
sions, and has proportionately greater capacity for deliverin: 
air. The driving wheel is 24 ins. in diameter, the blower ou: 
let is 4% ins. in diameter, and the complete outfit weighs 15° 
Ibs. Further information regarding these blowers may be ha 
upon application to the manufacturers, the B. F. Sturtevar 
Company. 
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A MODERN LINE OF MACHINE TOOLS. 





AMERICAN Toot WorkKs CoMPANY. 





The recent developments in machine tool building have been 
both interesting and remarkable. The demands of the new 
methods of rapid production have been severe upon the ma- 
chine tool builder, but the efforts made to meet them have 
been very commendable, and even greater than would have 
seemed possible. The American Tool Works Company, Cin- 
cinnati, Ohio, have made unusual preparations for their trade 
in this new machine tool era by the redesigning of their entire 
line, from lathes to shapers and planers. Each model of their 
new line of tools embodies the latest and best ideas of recent 
designs of metal working machinery, and are worthy of the 
careful attention of all interested in machine shop betterment. 





\N INTERESTING LINE OF MODERN RAPID-PRODUCTION MACHINE TOOLS, 
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gears being oppositely disposed on the spindle and driving 
shaft. The speed changes are obtained instantly while the 
lathe is in full operation, by an improved form of clutch and 
lever mechanism. The whole is encased in a neat and sym- 
metrical box with provision for easy access to working parts, 
and ample means for lubrication. The great flexibility of 
this construction is a very important factor, as a machine in- 
Stalled as a belt-driven lathe may be readily converted into 
a motor-driven lathe at any future time—the motor being con- 
nected to the driving shaft by gear or silent chain—and also 
may be set at any angle to overhead works, or driven from the 
floor below. : 

Fig. 2 shows the new 18 in. American lathe, driven through 
this all-gear head by a 5-h.p. Crocker-Wheeler motor, substan- 
tially mounted on brackets cast integral with the gear cover 
and direct connected through gearing to the driving shaft on 


—_ 


DESIGNED TO ANTICIPATE THE REQUIREMENTS OF THE NEW 


HIGH-SPEED TOOL STEELS.—AMERICAN TOOL WORKS COMPANY. 


We are enabled to present herewith some representative il- 
istrations of this excellent line, from which an idea may be 
ained of their leading features. Four of the important new 
esigns of the “American” lathe and the new “American” 
laner are illustrated in the accompanying half page view, 
nd in a separate engraving is shown the new “American” 
iaper, with an excellent design of variable-speed drive. 

Fig. 1 is an illustration of the new design of “American” 
the with an all-gear head, obviating the use of cone pulleys 
tirely for obtaining changes of speed. This tool may be 


‘ranged for either belt driving or the motor drive; in this 
se it is shown equipped for belt driving. The headstock is 
complete unit, to which any type of motor, constant or vari- 
‘le speed, single or multiple voltage, may be readily connected, 

setting the motor either on top or at the rear of the gear 
sing. The construction is very simple and powerful; only 
* gears are required for the mechanical speed changes, the 





the all gear head. This all gear head gives a wide range of 
speeds to the spindle also. The controller is located at the 
back of the leg and is actuated by the crank handle at the 
right hand side of the carriage. 

Fig. 3 shows one of the 20 in. American lathes, with the 
same construction of all gear head, but here driven by a 3-h.p. 
Northern motor, which, in this instance, is connected to the 
first driving shaft of the all gear head through a Morse silent 
chain. The controller is attached to the underside of the bed 
where it is, as in the other instance, entirely out of the way, 
and yet readily accessible. It is similarly actuated by a crank 
handle at the right hand of the carriage. The manipulation 
of this handle starts, stops or reverses the machine, and a 
slight movement of same will increase the speed of the spindle 
by a small increment over the preceding speed. Thus, the 
four fundamental speeds obtained through the all gear head, 
which on this lathe has a range of from 5 to 322 r.p.m., are 
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supplemented by a great number of minute variations of speed 
obtained through the controller electrically. By actual tests on 
the 20 in. lathe, twenty-three distinct changes of speed are 
obained through the controller, and this, with the four changes 
through the all gear head, gives a range of 92 speeds at the 
spindle of the lathe. 

Fig. 5 presents a view of the heavy 36 in. engine lathe 
equipped with all gear head of the same general construction, 
driven by a Northern motor, which is in this instance substan- 
tially mounted on a stand back of the head, and connected 
to the driving shaft through a Morse silent chain. In view 
of the heavy nature of the lathe and the extensive use of such 
tools in various railroad shops, we believe that this illustra- 
tion will be of unusual interest to many of our mechanical 
readers who are interested in railroad shop work. 

Fig. 4 presents an illustration of the interesting new design 
of the “American” planer. This tool is the 33 in. size, and is 
equipped for motor driving, the motor being located upon an 
extension nousing and driven through a silent chain. It is 
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FIG. 6.—THE NEW ‘“‘AMERICAN’’ SHAPER, SHOWING AN EXCELLENT 
%: APPLICATION OF MOTOR DRIVING. 


of an extra heavy design; the bed is of deep pattern, 
extra wide between the Vs, thoroughly braced by box cross 
girts at short intervals, and rigidly supported by heavy legs. 
It is made unusually long in proportion to table length, leaving 
but little overhang to table when planing at full length. The 
central portion, where the gears are mounted and where the 
strain is heaviest, is strongly reinforced. The Vs are wide, 
giving good wearing surface, are scraped their entire length to 
a perfect fit. 

The table has ample proportions. T-slots extend its entire 
length, and are planed from the solid, with very liberal allow- 
ance of metal around them, to obviate all spring from clamping. 
It is equipped with improved dirt-proof feature, which com- 
pletely protects the Vs from dirt and chips. A safety locking 
device prevents the table from starting before the operator is 
ready and back dogs are so arranged that the table can be run 
from under the tool for examination of work. 

The photograph of the shaper, Fig. 6, shows one of the 18 in. 


American back geared crank shapers, driven by a _ 5-h.p.. 


Crocker-Wheeler motor, which is mounted on a substantial 
base cast integral with the shaper base, and direct connected 
to gearing. The controiler is located, as shown at the top of 
the column, readily at the hand of the operator. 

This shaper has also many features of value. The column is 
unusually deep and wide, tapering slightly towards the top, 
giving the machine a neat and substantial appearance. It is 
strongly braced internally, the braces being so disposed as 
to meet the heaviest strains, and projects both front and rear. 
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The stroke of the ram is positive and has ten rates of speed, 
ranging from 8 to 98. Length of stroke may be changed at 
will without stopping the machine, through the handwheel on 
the side of the column. 





MOTOR DRIVEN 13INCH LATHE. 








While a great deal has been published recently illustrating 
and describing motor drives applied to machine tools, con- 
stant progress is being made in the designing of new tools to 
accommodate motor drives and in the modification of old tools 
for the same purpose. One of these latter instances is illus- 
trated in this photograph, showing an 18-inch Le Blond screw 
cutting lathe driven by a size 5 I shunt-wound Crocker- Wheeler 
motor. The motor is supported on a special housing and the 
drive is by means of a Morse silent chain from the motor shaft 
to the main lathe spindle. The speed control is accomplished 
by the Crocker-Wheeler multiple system, using in this case a 
size 40 M.F. 21 controller, giving a range with the controller 
of 21 speeds. Only a portion of this range is used as working 
speeds, the entire range of the tool being increased by a double 
back gear attachment which permits a total speed range of 
from 410 r.p.m. of the spindle to 0.75 r.p.m. 

















18-IN. LE BLOND LATHE DRIVEN BY CROCKER-WHEELER MOTOR. 


With this entire range three runs of gearing are provided, 
one being direct and the other two through back gears. Each 
of these various runs is controlled by a friction clutch, the 
lever for operating which is located in front of the head 
stock. About 40 speeds are provided with 2.8 h.p., available 
at any speed between 20 and 410 r.p.m. of the spindle. For 
the heaviest working range of the tool, however, namely, 25 
to 124 r.p.m., 3.4-h.p. is available. 

The whole equipment is well laid out, the speed changes 
are accomplished quickly and easily, and the strength of. moto: 
and gearing is sufficient to accommodate cutting speeds i! 
cast iron and soft steel of 70 ft. per minute. One prominen' 
feature of the Crocker-Wheeler multiple-voltage system is that 
it affords speeds to properly use these high cutting speeds an 
gives ample power at all speeds without an excessively lar: 
motor. 


Mr. Edwin T. James, master mechanic of the Lehigh Vall: 
at Buffalo, has been appointed shop superintendent in char: 
of the extensive new shops of this road at Sayre, Pa., reporti! 
direct to Mr. A. E. Mitchell, superintendent of motive powe 
Mr. James entered the service of this road in 1876 as a m 
chinist at Easton, and has passed through the positions ° 
round house foreman, general foreman and master mechan 
This is a particularly pleasing and significant appointme®' 
pleasing because of the opportunity which comes to an effici: 
officer, who has been long in the service of this company, 2 
it is significant of a change in organization, necessitated 
the large modern shop plant. 
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PUBLICATIONS. 





Wire Rope Lusrication.—A pamphlet is issued by the Joseph 
Dixon Crucible Company, Jersey City, N. J., describing the wearing 
of wire rope and indicating methods of properly lubricating it by 
means of their rope dressing, which lubricates but does not collect 
dust, and prevents rust. 





Prntscnh Licut Steam Heat.—The Safety Car Heating & 
Lighting Company have issued memorandum booklets for distribu- 
tion among visitors to their exhibits at the World’s Fair in St. 
Louis. These serve to locate the exhibits of this company. They 
illustrate some of their specialties and also provide convenient 
memorandum pages for notices concerning the exposition. 





SKYLIGHT GLAzINGc.—A pamphlet on the Halliwell system of 
skylight and glass roof construction has been received from Josephus 
Plenty, 215 Randolph avenue, Jersey City, N. J. It illustrates and 
‘describes the construction as applied to very large roofs of well- 
known manufacturing establishments, foundries, machine shops and 
railroad stations. 





Disc VENTILATING Fans.—The American Blower Company, of 
Detroit, have issued a catalogue, No. 161, illustrating their “A B C” 
dise ventilating fans for mechanical draught apparatus, exhausting, 
for dry kilns, heat apparatus, and dust separators. The long ex- 
perience of this company gives confidence to those who consult 
them in their specialty, and this pamphlet, which gives details and 
dimensions, will be found valuable in preparing designs for appa- 
ratus of this character. Copies of the pamphlet will be sent upon 
application. 





A Birv’s Eye View or LAKE WINNIPESAUKEE.—The numerous 
vacationists who annually journey to Lake Winnipesaukee, and 
those persons intending to take a vacation in this section, will be 
interested in the new publication issued by the Passenger Depart- 
ment, Boston & Maine Railroad, Boston. It is a bird’s eye view of 
Lake Winnipesaukee, the different glens and coves on the lake and 
the hundreds of islands. Each mountain peak, island and cove 
is numbered and at the bottom is a table giving the name of each 
number. This map is interesting and useful in furnishing one 
with the geography of the lake, and prospective vacationists and 
New Hampshire enthusiasts should send six cents in stamps to the 


General Passenger Department, Boston & Maine Railroad, Boston, 
for it. 





Sorr Water.—Under this title a large water-softening installa- 
tion, with a total treating capacity of 348,000 gallons per hour, is 
described in a handsome pamphlet by the Kennicott Water Softener 
Company, Railway Exchange, Chicago. It is a reprint of the series 
of articles from the AMERICAN EXNGINEER AND RAILROAD JOURNAL 
describing the installation of their water softeners upon the Pitts- 
burg & Lake Erie Railroad. The pamphlet is of great importance 
(o railroad officials in that it describes the complete equipment of 
the entire railroad with water softeners to such an extent as to 
render it unnecessary for any of the locomotives on the road to use 
other than treated water. The articles were prepared for this 
iournal with great care and by aid of the officials of the railroad 
who were directly responsible for the installation. We consider it 
he most definitely valuable work on the subject of water soften- 
ng thus far available. The Kennicott Company has done a ser- 


ice to the railroads in distributing this valuable and handsome 
eamphlet. 





‘ngineers’ Arithmetic, by Fred H. Culvin and W. L. Cheney. Pub- 
lished by the Derrey-Cullard Company, 256 Broadway, New 
York. 1904; price 50 cents. 


This little book is intended to give the foundation principle of 
ich calculations as an engineer is likely to need. It is similar in 
s scope to Machine Shop Arithmetic and employs the same meth- 
's. It contains rules for horse power, proportions of boilers, explains 
(dicator diagrams and includes a number of convenient tables. It 


for men who operate steam engines and have charge of steam 
ilers. 





ew York Air Brake Catechism, by R. H. Blackall, author of the 
Westinghouse Air Brake Catechism. Norman W. Henley Pub- 
sane Company, 132 Nassau street, New York, 1904. Price, 


This is the only complete treatise on the New York air brake and 
av signalling practice, giving a detailed description of all the parts, 
‘cir operation and troubles. It includes a full description, by aid 
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of illustrations, of the plain and quick action triple yalves, duplex 
valves, duplex pump, pump governor, brake and retaining valves, 
and of the detailed parts of this brake system, including the en- 
gineer’s valve. The book also treats in special chapters the sub- 
ject of piston travel, systems of leverage, water brake, piping and 
train handling. The author of this book is so well known through 
his previous work on the Westinghouse air brake as to render it 
unnecessary to say more of the present work except to indicate that 
it has received his usual careful and thorough treatment. A care- 
ful examination of the book fails to reveal any omissions. It is a 
guide to the New York air brake, which will be specially valuable 
to everyone having to do with the brake, particularly those in road 
service who are expected to pass examinations as to their knowl- 
edge of the brake and its operation. 





Appleton’s Encyclopaedia of Applied Mechanics. 
Benjamin. 

Norman W.. Henley Publishing Company, 132 Nassau street, 
New York, offer this encyclopaedia in a set of three fully illustrated 
volumes, handsomely bound in half morocco. for the special price 
of $12. Each volume contains over 900 pages and nearly 8,000 en- 
gravings. Heretofore the publisher’s price has never been less than 
$22.50, and it has been sold only by subscription. The writers of 
the special articles are the best known experts in the various 
branches of applied mechanics, including names which are known 
all over the world. 


Edited by Park 





Railroad Master Blacksmiths’ Association. Proceedings of the 
Eleventh Annual Convention. Held at Buffalo, August. 1903. 
Edited by the Secretary. A. L. Woodworth, Lima, Ohio. 


This volume contains a number of excellent papers and reports 
relating to blacksmith shop practice in railroad work. Making and 
repairing of locomotive frames, piecework vs. day work, oil fur- 
naces, spring furnaces, dies for bulldozer work, tool steel, case- 
hardening, flue welding and spring making are the most important 
of the subjects treated. This association is an important one, and 
its records are becoming more and more valuable as improved 
methods are being introduced into the smith shop. Every superin- 
tendent of motive power should inform himself with reference to 
the work of this organization. 





Twentieth Century Locomotives. By Angus Sinclair Company. 
Published by Railway and Locomotive Engineering, 1 Maiden 
Lane, N. Y., 1904. Price $3.00. 

We have just received from the press a copy of an interesting 
book entitled “Twentieth Century Locomotives.” It is a work of 
670 pages and conforms to railway standard publication sizes, 
being similar to the annual reports of the M. M. and M. C. B. As- 
sociations. 

The subject matter of the book is largely drawn from articles 
which have appeared in Railway and Locomotive Enaineering. It 
deals with the designing, construction, repairing and operating 
of railway machinery, and is intended for use by all railway men 
anxious to learn about railway machinery, but the book is more 
particularly for superintendents of motive power, master mechanics, 
master car builders, mechanical engineers, shop foremen, engineers. 
firemen and trainmen. 

Among the subjects dealt with are first principles, steam and 
motive power, workshop operations, locomotive boiler construction, 
compound locomotives, operating locomotives, valve motion, forces 
involved in train movements, injectors, sight feed lubricators, elec- 
tric headlights, steam engine indicators, machine tools and shop ap- 
pliances, educational topics, miscellaneous data, workshop receipts, 
definitions of technical terms, illustrated descriptions and dimen- 
sions of the various types of modern locomotives and observation 
on the Schmidt superheater. 

Various tables and engineering data are to be found scattered 
through the work together with simple formulas for calculating 
power and train resistance. The book has been carefully indexed 
and ready reference is easy and satisfactory. 





Mr. Meyers A. Garrett has been appointed vice-president and 
Western representative of the Farlow Draft Gear Company, with 
headquarters in Chicago. Mr. Walter D. Thomas has been ap- 
pointed Southern representative, with headquarters in Savannah. 





Mr. H. V. Croll, who has been in charge of the Salt Lake City, 
Utah, office of thie Allis-Chalmers Company for several years, and 
who was before that the representative of the E. P. Allis Company 
at Spokane, Wash., has been appointed to the charge of the Allis- 
Chalmers office in San Francisco as the successor of Mr. George 
Ames, who has resigned. Mr. Croll’s San Francisco office is 623 
Hayward Building. 
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- NOTES. 


LocoMoTIVE & MACHINE ComMPpANy, MONTREAL.—The principal 
offices of this company have been removed from the Street Railway 
Chambers to the Imperial Bank Building, Victoria Square, Mon- 
treal. 








Watrer A. ZELNICKER SuppLy CoMpANYy.—The Chicago office 
of this company has been removed from the Old Colony building 
to the Railway Exchange building, where sufficient room has been 
obtained for its rapidly increasing business. The office is in charge 
of Mr. H. L. Schamberg. 





The Canadian business of the Allis-Chalmers Company, which 
recently acquired the Bullock Electric Manufacturing Company, of 
Cincinnati, will hereafter be conducted by a new organiation bear- 
ing the name Allis-Chalmers-Bullock, Ltd. The works and _ prin- 
cipal offices of this important new Canadian company are in Mont- 
real. 





The Pneumatic Engineering Company, of New York, has just 
secured an order for a large air compressor, to be used in connec- 
tion with the water works at Sherman, Tex. The machine is a 
special Rand-Corliss compressor, with Tangye frame, having air 
cylinders 20 and 12 x 20, and steam cylinders 9 and 17 x 20, de- 
signed for 200 pounds per square inch air pressure. 





The Kennicott Water Softener Company announces the receipt of 
an order for one of their water softeners of a capacity of 10,000 im- 
perial gallons from the Great Western Railway of England for the 
water station at Aldermaston, Berkshire, and another order for a 
3.000 gal. machine, from the United Railroads of Yucatan. This 
company has an office at 29 Gt. St. Helens, London, and has also 
recently opened an office at 7 Rue Meyerbeer, Paris. 


Mr. J. C. McQuiston, formerly secretary of the Westinghouse 
Companies’ publishing department, has been appointed superinten- 
dent, and is the responsible head of that department, having in 
charge all matters connected with advertising, press notices and 
similar matters of mutua] interest to the technical press and the 
Westinghouse Companies. In view of the responsible position which 
Mr. McQuiston has long held in this department and his thorough 
knowledge of the technical press, this appointment is appropriate 
and fitting. 





FLANNERY Bott Company.—The Flannery Bolt Company, 339 
Fifth avenue, Pittsburg, Pa., announce that the services of Mr. 
T. F. De Garmo have been secured to represent them in the West, 
with headquarters in Chicago, Il Mr. De Garme will give his at- 
tention to the Tate FJexible Stay Bolt, whicn was illustrated in this 
journal last month. 





FALLS HoLLow Sray Borts.—The Falls Hollow Staybolt Com- 
pany has just received the third large order for hollow stay bolts 
from the Norwegian State Railway during the past year. This is 
a gratifying testimonial, coming from Norway with its reputation 
for producing good iron. These stay bolts are made by blending 
iron from Norway and Sweden with a high grade of native charcoal 
iron, producing the necessary tensile strength and other qualifica- 
tions needed in stay bolt material. 








Vest Pocket “Mar or THE Wortp’s Fatr.—The Broderick & 
Bascom Rope Company, of St. Louis, Mo., have issued a very com- 
plete and authentic vest pocket map of the World’s Fair which will 
be a valuable aid to visitors, as it shows methods of reaching the 
fair from any point in the city, giving the location of all buildings 
and other points of interest on the grounds. Copy of the map will 
be mailed upon receipt of a 2-cent stamp sent to Mr. C. FE. Bascom 
of this company. To visitors at their exhibit handsome souvenir 


‘ blotters will be given at the fair. These are well gotten up and 


very convenient for the desk. 





The widespread interest that is being taken by railroad master 
mechanics generally throughout the country, in the all-important 
question of proper machine tool equipment in the railroad shops, is 
well indicated by the great number and variety of railroads which 
have just closed orders with the leading builders of railway ma- 
chine tools. The American Tool Works Company of Cincinnati, 
one of the foremost and most progressive firms manufacturing ma- 
chine tools for railroad work, have lately been furnishing tools of 
their construction to such roads as the New York Central, Pennsyl- 
vania, Central Railroad of New Jersey, Big Four, Southern, Bal- 
timore & Ohio, Canadian Pacific, Missouri Pacific, L. & N., St. 
Louis & San Francisco, M., K. & T., the Hocking Valley, etc. They 


report that the railroad master mechanics are evidencing much in- 
terest in their new all-gear head for motor-driven lathes, a remark- 
able construction which we take pleasure in presenting in other 
columns. It warrants the close attention and study of all who are 
interested in such questions. 





Bascock & Witcox WATER TUBE BorLers.—In a recent com- 
parative test of Babcock & Wilcox and Stirling boilers at the 
power house of the Pacific Power & Light Company, at Los An- 
geles, Cal., the Babcock & Wilcox boiler showed decided advan- 
tages over the Stirling boiler in a number of different counts. 
These tests were made by a representative of the Pacific Power & 
Light Company, and each of the boiler companies were represented 
by an engineer, the report being signed by all three. In the matter 
of efficiency the Babcock & Wilcox boiler showed a gain of 4.93, 
5.10, 7.18 and 2.97 per cent, in four tests; the temperature of 
escaping gases from the Babcock & Wilcox boiler was lower than 
that of the Stirling boiler in all four tests, and the evaporation 
per pound of oil (which was used for fuel), from and at 212 deg., 
was in favor of the Babcock & Wilcox. In the matter of efliciency 
in normal as well as in forced working, the Babcock & Wilcox 
showed superiority. Comparative records obtained under’ such 
circumstances, which are signed by one independent and two in- 
terested engineers, are very rare. The Babcock & Wilcox Com- 
pany are to be congratulated upon the results of this interesting 
test. Those interested should procure complete records of the tests. 





RIEHLE BroruErRs TESTING MACHINE COMPANY, VHILADELPHIA, 
Pa., report that they have received an order to design and construct 
for the University of Illinois a vertical-screw power testing machine 
of 600,000 Ibs. capacity. This is the largest testing machine of this 
type ever built. Some specially novel features will be introduced 
which will make it a machine of advanced type. It is designed for 
the widest range of testing by tensile, transverse, and compression 
strains; and will take in tensile specimens 22 ft. long, allowing for 
20 per cent. elongation; transverse specimens 10 ft. long, and com- 
pression specimens 25 ft. long. The machine will stand 30 ft. high 
above floor line, will be 17 ft. long, and nearly 11 ft. wide; it will 
weigh about 50 tons. Nearly 15 tons of steel castings will be used 
in the construction of this machine. The weighing beam is one of 
the special features and is the most improved type of the Riehle 
dial screw beam. ‘Two poises are used; the forward poise can be 
run out till it registers 300,000 Ibs... when it will automatically re- 
lease itself; then the other poise can be thrown in and out, or if pre- 
ferred, both poises can be run out together. All the weight is regis 
tered on the weighing beam and no loose weights are required. This 
company also recently delivered to the University of Llinois a 100, 
QO0O0-Ib. testing machine; in addition to which they have furnished 
the Simplex Railway Appliance Company, Hammond, Ind., a 
300,000-Ib. car bolster testing machine, a 100,000-lb. spring tester, 
and a 75,000-Ib. closing press; Lafayette College, Haston, Pa. with 
a 200,000-lb. testing machine and torsional machine and the Phil 
adelphia Veneer & Lumber Company, with two Smith veneer cut- 
ting machines. 





Cuicaco PNeuMAtTiIc Toot Company.—The litigation of this 
company against the Keller Company and the Philadelphia Pneu 
matic Tool Company, covering infringement of the Boyer pneu 
matic hammer, has been terminated in favor of the Chicago Pneu 
matic Tool Company by the granting of a final decree for perpetua! 
injunction and accounting; this decision declares the validity of 
the Boyer patent and the infringement of claims which were under 
litigation. The defendants are enjoined from the manufacture, use, 
or sale, of pneumatic tools covered by these patents. The date of 
this decision and injunction is April 9, 1904. In addition to this 
decision, Judge Hazel, of the United States Court, on April 5! 
handed down a decision sustaining the Moffet drill patent, and he! 
the Philadelphia-Keller drills to be infringements thereof, grante:! 
the decree for accounting for profits and damages, and injunction 
prohibiting the further manufacture, sale or use of such drills. 
similar decision was granted previous to this, but it covered tl: 
feed screw only, whereas the latter decision covers the drill itse!* 
This decision is the*result of a final hearing upon pleadings an‘! 
full proofs, and it places the Philadelphia Pneumatic Too] Co" 
pany under complete legal restraint whereby they are now enjoin. | 
from manufacturing, selling, or using, or permitting, or authorizi 
others to sell or use such drills irrespective of whether they are, °" 
are not, provided with feed screws, for the sustained claims coy*! 
the drill proper, irrespective of the feed screw. This decision »°- 
cures to the Chicago Pneumatic Tool Company the exclusive ri: 
to manufacture and sell, and authorize others to sell and use ¢! 
modern pneumatic drill, as this company is advised that all ot!" 
pneumatic drills on the market infringe the sustained claims of ‘' 
Moffet patent, and are completely within and covered by |”! 
decision. 
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